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DoNot ‘Short Fuse”’ 
--Fuse should becut 
long enough for the 
end to extend well 
out of the mouth of 
the bore hole when 
the primer cartridge 
is In place. 

All holes should be 
well tamped. 


Safety work— 


makes men safety minded 


The operating and executive staff on a large 
Illinois Coal Mining Corporation that has 
been conspicuously successful in preventing 
accidents has given the following reasons for 
their remarkable showing :— 


(1) 100% first-aid training of all employees. 

(2) Continuous safety propaganda. 

(3) A special organization for safety work. 

(4) Regularand thorough safety inspections. 

(5) Installation of proved and worth while 
safety devices. 


(6) Cooperation of all departments for pro- 
motion of safety. 


- - - = the matter of safety is continually 
uppermost in the minds of all super- 
visory officers; and, in fact, is well in- 
stilled in the minds of the entire force. 


Since 1836 the energies of the Ensign- 
Bickford Company have been devoted to 
the manufacture of products that would 
make for safer blasting. Fundamentally 
this has been ‘‘Safety Work’’ and it has 
made us ‘‘Safety Minded’’ to the extent 
that we welcome every opportunity to co- 
operate with Mine officials in the preven- 
tions of accidents from the use of explosives. 


THE ENSIGN-BICKFORD CO. 


SIMSBURY CONNECTICUT 
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MENZIES HYDRO-SEPARATORS SAVE 
10 TO 20 MEN ON HAND PICKING! 


A hundred tons of coal per hour are cleaned in the Menzies Hydro- 
Separators, and dewatered and screened into Egg, Nut and Pea by the 
rms Horizontal Vibrating Screens shown in the above illustration. 


The wide acceptance of Menzies Hydro- 
Separators in mines everywhere is ample 
evidence of our claims that these equip- 
ments are the most economical medium for 
the wet cleaning of all size coals, 14” and 
larger. 


Many users have eliminated from 10 to 20 
men on hand picking of egg and nut sizes 
with Menzies Hydro-Separators. 

Over 11,000,000 tons of coal are cleaned 


annually with these superior cleaning units, 
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A typical Menzies Hydro-Separator installation in en RandS 
Designed Cleaning Plant located in the Pennsylvania 
Bituminous District. 


185 of which have been purchased and 
installed during the last two years. 


Reduce your cleaning labor costs—improve 
the quality of your coal—mechanize your 


cleaning plant—install Menzies Hydro- 
Separators. 


Read the story of these improved machines 
in our latest Bulletin, sent free on request— 
then let our specialized cleaning plant en- 
gineers tell you how to apply the Menzies 
Hydro-Separator in your tipple. 


Next month we will introduce, and display at 
the American Mining Congress in Cincinnati, 


the latest and newest development in hydraulic 


washing equipment. 


A process that features 


labor economy — flexibility — high capacity — 


trouble-free operation—and ultimate effiency. 


DON’T MISS IT! 


ROBERTS AND SCHAEFER CO. 


ENGINEERS and CONTRACTORS 
PITTSBURGH, PA., 418 OLIVER BLDG. WRIGLEY BUILDING, CHICAGO wHunTINGTON, W. VIRGINIA, 514 NINTH AVE. 
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LOADE NOW 


invade low coal! 


J OY loaders have extended their activities. 
The new 7-B U makes the many advantages of 


Joy Loading available for low coal. This 


machine is 40 inches high, moves on or off 


The single strand universal 
link, roller flight conveyor 


conforms to any flexed pos track, is controlled by one man and loads two 

tons a minute. It is identical with the larger 
Joy except for the unique conveyor. This con- 
veyor can be instantly flexed through an arc of 


45 degrees from center on either side, or raised 


and lowered a height of 36 inches from hori- 


zontal. Write for further details. 


JOY MANUFACTURING COMPANY 
FRANKLIN, PENNSYLVANIA 
A See the new Joy 7-B U Loader 


at the Cincinnati Convention 
of the American Mining Con- 
gress in Booths 133 and 134. 
Write for further description. 


7-BU LOADER 
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With: 


Size No. 4. 


Greater Capacity—Perfect “Clean-Up” 
—and Practically No Breakage of Coal 


Although bearing a general resemblance to the well 
known Myers-Whaley Shoveling Machine, the new 
Whaley Automat embodies many important im- 
provements, and has two especially radical new 
features, as follows: 


A new Shoveling Mechanism which operates so 
efficiently, and under such precise control, that all 
previous standards of performance are completely 
eclipsed. Average capacity under actual under- 
ground working conditions exceeds two tons per 
minute, and has reached six tons per minute in 
special timed tests. “Clean-Up” is so perfect that 


hand shoveling is seldom needed; and actual com- 
parative tests have shown less breaking down of 
sizes than when the same coal is shoveled by hand. 


A New Parallel-Lift Rear Conveyor, so arranged 
that it can be raised to suit the car height when 
loading or lowered to suit close roof conditions. 


Other outstanding advantages are lower power con- 
sumption, and much greater flexibility of transpor- 
tation and handling. 


Every mining executive should know all the facts about 
this new Whaley “Automat.” Bulletin promptly on request. 


MYERS-WHALEY CO., INC. 


Knoxville, Tennessee 


Whaley “Automat.” 
Size No. 3. 
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Whaley “Automat,” 
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Skinny discovers that they are not only going 
to Cut—Shear and Drill but also 
Gob the Bug Dust 


BILL: Have you heard anything about the slack 
conveyors they are going to give us, to gob the 
cuttings from the dirt band? 

SKINNY: Gosh, no! I thought this machine had 
everything on it now that there was; you can cut 
out the dirt band an’ shear an’ drill, now you mean 
to say they are goin’ to give us somethin’ to gob 
the bug dust? 

BILL: Sure! The Super. an’ some service men is 
comin’ ’round this afternoon to show us all about it. 
SKINNY: The new Super? Ouch! Let me doa 
fade-out, I don’t wanta meet him jit. 

BILL: What’s the matter, you been playin’ some 
of them funny jokes of yourn again? 

SKINNY: Well not edzactly. You see I was 
standin’ on the corner the other day when every- 
thin’ was covered with ice, an’ the flivvers was 
doin’ a Hula dance all over the streets an’ side- 


walks, when this guy comes up to me and sez, “Say, 
Runt, where kin I git some chains for my car?” 


I didn’t know who he was, an’ felt kinda sore at 
some stranger callin’ me a runt, so I told him there 
was a chain store right around the corner, second 
door. He beat it in there and landed right up 
against the blood puddins an sour kraut in the 
A. & P. store. He ast if that wuz the chain store 
an’ the clerk sez “Yes,” an’ ast him what he wants. 
He said he wanted a pair of chains for his machine, 
an’ the clerk sez “This is a chain store, but we don’t 
sell chains, we sells groceries.” 


This clerk is keepin’ company with my oldest gal, 
an’ he tipped me off that that guy was awful sore, 
an’ if he sees me now, he is goin’ to tie a can to me, 
so I don’t want him to meet up with me until he 
gits over it, as I don’t wanta lose out where they 
has these kind o’ machines. 


THE JEFFREY MANUFACTURING COMPANY 


958-99 North Fourth St., Columbus, Ohio 


BRANCH OFFICES: 
New York Denver 
Charleston, W. Va. Salt Lake City 
Philadelphia Pittsburgh 


Birmingham 
Scranton, Pa. 
Chicago, Il. 


SALES AND SERVICE STATIONS: f¢. smith, Ark., 217 So. 5th St. 
Birmingham, Ala., 1911 Avenue A. Winchester, Ky., 122 N. Main St. 
Terre Haute, Ind., 319 Cherry St. 
Pittsburgh, 600 Second Ave. 


Scranton, 122 Adams Ave. 
Salt Lake City, 153 W. Second South St. 


JEFFREY MFG. CO., LTD., OF CANADA: Head Office and Works, Montreal; Branch Office, Toronto; Service Station, 210 Ninth Ave., W., Calgary 


JEFRFRE 


COAL MINE 
EQUIPMENT 
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RUGGED 


Cutting in Bone— 
Raking out Hard Rock 
Bands 8 to 40 in. Thick— 


all in a day’s work for many 
GOODMAN SLABBING MACHINES 


OF ALL THE GOODMAN 
Raking Out a Hard Rock Band SLABBING MACHINES IN 
OPERATION TODAY REPRESENT 


REPEAT ORDERS 


You can rely upon the all-’round efficiency and 
sufficiency of these cutters. 


For Specifications and Features ask for 


Book M-300—Standard and Low Vein Slabbers 
Book M-292—-Mounted Bottom Cutter 


Their surpassing ability to DO HARD WORK and ENDURE SEVERE PUNISHMENT has been a big factor in 
the phenomenal success of Goodman Slabbing Machines (24) 


WN URING 
COMPANY 
HALSTED ST. at 
CHICAGO --- ILL. 
PITTSBURGH-WILKES-BARRE-HUNTINGTON W.VA.-CINCINNATI-BIRMINGHAM~ ST. LOUIS-DENVER- PRICE ,UTAH 


o0ODM AAD N = Cutters 


Wy 
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Drills 


Simultaneously 


A substantial reduction in drilling time and ton- 
nage costs is now possible with the Jeffrey 56-A 
Drilling Machine. This machine drills two holes in 
the time previously required to drill one. 


in the case of hand drilling, the holes are neces- 
sarily drilled at an angle to the natural layers of 
the coal. More power is required, and there is a 
greater breakage of coal. 


The augers, driven by independent motors and Mounted on a self-propelling truck the Jeffrey 56-A 
mounted on independent arms Drilling Machine has a de- 
cided advantage over unit 
type drills. No time is lost in 
unloading drills, setting them 
up, taking them down, or 
loading them back onto a 
truck. This drilling machine 
trams as fast as a gathering 


and turn-tables, are adjust- 
able for drilling holes any- 
where between the floor and 
roof without leaving the 
track. A larger percentage of 
lump coal is obtained because 
the holes are drilled parallel 
with the cleavage. With any 
other drilling machines, and 


locomotive and does not slow 
The 56-A Machine folded for Tramming up traffic. 


We Shall be Glad to Send You a Complete Description of the 
Jeffrey 56-A Drilling Machine. 


THE JEFFREY MANUFACTURING COMPANY 
958-99 North Fourth St., Columbus, Ohio 


BRANCH OFFICES: SALES AND SERVICE STATIONS: Ft. Smith, Ark., 217 So. 5th St. 


New York Denver Birmingham Birmingham, Ala., 1911 Avenue A. Winchester, Ky., 122 N. Main St. 
Charleston, W.Va. Salt Lake City Scranton, Pa. Terre Haute, Ind., 319 Cherry St. Scranton, 122 Adams Ave. 
Philadelphia Pittsburgh Chicago Pittsburgh, 600 Second Ave. Salt Lake City, 153 W. Second South St 


JEFFREY MFG. CO., LTD., OF CANADA: Head Office and Works, Montreal; Branch Office, Toronto; Service Station, 210 Ninth Ave., W., Calgary 


JKKERE COAL MINE 
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A Copper Steel Tie 


for Every Purpose 


MI19A TIE is designed for room work. It is only 
11/16” deep, and shallow depth is an item of importance 
in low seems of coal. Its width of 414” provides a sub- 
stantial bearing surface. A workman can easily carry a 
bundle of six as M19A weighs only 2!4 pounds per foot. 
The illustration shows No. 26 rail clip inside and No. 26 
AA outside. Arrangement and type of clips are optional. 


M26A is our most popular general purpose tie and is 
of the same design as MI9A, but larger and heavier. 
13/16” deep, 434” wide, 3144 pounds per foot. Double 
clips No. 26K are shown with this tie. However, either 
M19A or M26A are supplied with single or double lock- 
ing clips as preferred. 


M20 TIE is designed for more permanent track in 
main entries. M20 is 2” deep, 6” wide, and weighs 6 pounds 
per foot. This same type is available in two other 
weights: M18—11!4” deep, 5” wide, 4.2 pounds per foot, 
and M27, described below. No. 23 rail clips, inside and 
out, are illustrated. These clips are separate from the tie. 
Locking clips, riveted on, can be furnished. 


M27 TIE is for heavy duty service. 214” deep, 
7” wide and weighing 9 pounds per foot, this tie will 
accommodate rails up to 85 pounds per yard. The recent 
trend toward heavier equipment has made M27 widely 
popular. Ends may be crimped on any Carngie Ties if 
desired. No. 23 inside clip and No. 120 outside clip 
are illustrated. 


All Carnegie Ties are made of Copper Steel, thus 
greatly retarding corrosion and insuring the maximum 
length of service. A copy of our Light Rail and Mine 
Tie Catalogue will be sent at your request. 


CARNEGIE STEEL COMPANY 


Subsidiary of United States Steel Corporation 
PITTSBURGH, PA. 30 


CARNEGIE 


COPPER STEEL MINE TIES 


SES 
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Everything for the Handling 


. Washing 
of Coal at 


Preparing 
the Mine 


INK-BELT manufactures in its own 

plants, a complete line of coal 

handling, washing, and preparation 
equipment. 

All of this equipment is built in ac- 
cordance with designs that have stood 
the test of efficient, practical operation, 
and that have received the approval of 
the mining industry. 

Manufacturing every type of this 
equipment, Link-Belt and its engineers 
are thus in an advantageous position. 


They can design the equipment with 
the sole thought of supplying the mines 
with what their accumulated experience 
indicates will best and most economic- 
ally meet the mines’ requirements. 


It is as a result of this policy, long 
pursued, that the phrase—“Built by 
Link-Belt,” has become synonymous 
with dependable performance through- 
out the mining industries. 

Send now for catalogs describing the 
products below. 


Tipples Flight Conveyors Vibrating Screens Portable Loaders Power Transmission 


Link-Belt—Simon- Car Hauls 


Picking Tables 


and Unloaders Machinery 


Carves Washeries MineCar Dumps Loading Booms Crushers and Coal Washing Jigs 
Mine Car Loaders A pron Feeders Belt Conveyors Disintegrators Skip Hoists 
Retarding Conveyors _ Bar Screens Bucket Bins and Locomotive and 


A pron Conveyors 


Shaking Screens Elevators Hoppers 


Crawler Cranes 


LINK-BELT COMPANY 


Leading Manufacturers of Materials Handling and Power Transmission Machinery and Chains 


CHICAGO, 300 West Pershing Road 
Pittsburgh, 436 Seventh Avenue 


St. Louis, 3638 Olive Street Kansas City, 1002 Baltimore Avenue 


LINK= 


INDIANAPOLIS, 200 South Belmont Avenue 
Wilkes-Barre, 826 2nd National Bank Bldg. 
Birmingham, Ala. 229 Brown-Marx Bldg. 


PHILADELPHIA, 2045 W. Hunting Park Ave. 
Denver, 520 Boston Building 
Seattle, 820 First Avenue, South 


BELT 
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« « « MORE TON MILES AT LESS COST » » » 


CONTROLLED QUALITY 
PRODUCTION ... 


«»Eureka Wheels are the best wheels 
made, according to some of our cus- 
tomers... 


We wouldn’t make a statement like 
that; but we will say that Eureka Wheels 
are the best we can make them... and 
we’ve been learning how for 50 years. 


From raw materials to finished product, 
every stage in manufacture is under 
rigid quality-control. Only the highest 
grades of strong coke and charcoal pig 
irons (noscrap) goes into Eureka Wheels. 
Each cast is tested for chill depth and a 
laboratory analysis made to assure that 
the various chemical elements such as 
carbon, manganese and so on, are pres- 
ent in the proper proportion. 


This care in manufacture is reflected in 
dependable service that gives more ton- 
miles at less cost. The next time you 
need wheels—let Hockensmith quote. 


Penn, Pa. Long Distance Phone, Jeannette 700 
SALES REPRESENTATIVES 
Huntington, W. Va.—Huntington Supply & Equipment Co. Knoxville, Tenn.—Webster & Co. 
Clarksburg, W. Va.—Mr. Norman Strugnell Chicago, Ill.—W. W. Baker, 140 So. Dearborn St. 
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Day-in and day-out oper- 
ation — continuously 
cutting production costs 
and building up the 
credit side of the ledger 
—that is what the Cosco 
Shaker Conveyor can do 
for you—as it is doing 
for hundreds of Ameri- 
can mine owners. 

It means profit to you 
either way— in increased 
output, if that is your 
aim—or in lower costs 
per ton of present out- 
put. 

Over 400 Cosco installa- 
tions in American Mines 
—each performing con- 
tinuously and _ success- 
fully—attest its superi- 
ority and economy. 
Cosco’s small first cost is 
soon saved by econo- 
mies it makes possible 


13 


Shaker 


throughout your mining 
operations. 

Designed by American 
Engineers and built from 
American materials to 
meet the most exacting 
conditions in American 
coal mines. It can be ap- 
plied under roof conditions 
where no other system can 
be used. It is the most 
elastic and most readily 
movable conveyor system 
known. 

Furthermore, the Cosco 
Shaker Conveyor, with the 
“Duckbill” makes a most 
efficient Heading Machine. 
Let us give you facts and 
figures on what the Cosco 
A-20 or B-15 Drives and 
Troughing, with improved 
flanged rollers and “Duck- 
bill’ can accomplish in 
YOUR mines. 


CONVEYOR SALES CO., INC. 


299 Broadway, New York 
DISTRICT SALES OFFICES 
Pittsburgh, Pa., 1538 Montier St., Wilkinsburg. 


Scranton, Pa., Mears Building. 


Huntington, W. Va., 817 Tenth Avenue. 
Knoxville, Tenn., 2725 Magnolia Avenue. 


Salt Lake City, Utah, Salt Lake Hardware Co. 
Denver, Colo., Stearns Roger Mfg. Co. 
Birmingham, Ala., 1802 American Trust Bldg. 
Chicago, Ill., 224 So. Michigan Avenue. 
Pittsburg, Kansas. 


‘Convey Your Coal 


The Cosco Way’’ 
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SOME of the GOOD FEATURES of the 
MT. VERNON 


READY TO LOAD 


PIT CAR 
LOADER 


READY TO TRAVEL 


PF. HESE efficient motors are simply constructed. 
Insert shows the motor raised on the trailer pty 
truck ‘a s i ‘ 
Their design gives a flexibility characteristic of 
wheels. The upper photograph shows this : 
trailer truck folded up and the machine in heavier machines without a complicated mechanism. 


position for loading. All parts of the Mount Vernon Loaders are fully pro- 


tected yet readily accessible. These loaders are light but 
sturdy—weights varying from 1250 to 1600 pounds. 
They are particularly well equipped for easy handling 
and moving from place to place. 


The Mount Vernon Pit Car Loaders operate at a mini- 
mum height of 35 inches or as much higher as required 
and they are designed to suit any length or height of car. 
The floor is built 3/16 inch thick for heavy duty— 
the speed reducer gears are encased in oil—the flight 
conveyor chain is of the roller type—under-voltage 
release and over-load protection for motors. Write for 
description of these and further operating advantages 
of this new and improved pit car loader. 


MT. VERNON CAR MANUFACTURING CO., - - Mt. Vernon, Ill. 
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Waute in Cincinnati for the American Mining Congress, May 
5 to 11, stop at the city’s largest and most distinguished hotel— 
HOTEL GIBSON—which has been selected as the Official Con- 
vention Hotel. 


Here you will find the leaders in the American Mining Industry 
* * * plus a cordial welcome * * ¥* every facility for 
your comfort and convenience * * * and Schiffeler service 
—service of that rare and distinctive kind that warms the heart. 


1,000 rooms, each with bath Four Famous Restaurants 


HOTEL GIBSON 


C. C. Schiffeler, Managing Director 


‘oH MEET EER ERE EXPOSEETEON?? 


Coming out before the Convention; supplementary to it 
at Cincinnati; reaching beyond the confines of this great 
gathering of coal operators; partaking of the general 


excitement of the time and carrying the news to those 


whose interest is there while unable to attend in person— 
the “LITTLE EXPOSITION”—the complete and official 
presentation of the Annual Convention and Exposition 
for Coal Operating Men of The American Mining 


Congress appears in the 


MAY 


NUMBER OF 


THE MINING CONGRESS JOURNAL 


Watch for this great issue 
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ANNOUNCING 


A new Heavy-Duty 


HE Bethlehem (Keystone) Metal Tie No. 17 is 

a new heavy-duty metal tie for use by mines 
that maintain their own standard gage track sys- 
tem. Used to reinforce wood-tie track, Bethlehem 
(Keystone) Metal Ties, substituted for every third 
or fourth wood tie, carry the full strain of the rail 
fastenings, add years to the life of the wood ties and 
hold the track true to gage and in alignment. On 
curves and steep grades Bethlehem (Keystone) 
Metal Ties may be used as stiffeners and to replace 
gage rods. They prevent spreading or rolling over 
of the rails, thus reducing the possibility of derail- 
ment. This tie has a much longer life than wood 
ties and considerably reduces tie renewals. Bethle- 
hem (Keystone) Metal Ties do not become spike- 
killed or cracked and will not burn out. Use them 
in sidings, yards, cinder dumps, round houses, and 
at water tanks and other locations where wood ties 
have comparatively short life. 


The new Bethlehem (Keystone) Metal Tie No. 17 
is similar to the Bethlehem (Keystone) Metal Tie 
No. 9, for main-haulage ways, but is of heavier con- 
struction. There is a complete line of Bethlehem 
steel ties; one for every location in the mine. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, Washington, 
Atlanta, Pittsburgh, Buffalo, Cleveland, Detroit, Cincinnati, Chicago,St. Louis, 
Pacific Coast Distributor: Pacific Coast Steel Corporation, San Francisco, 
Los Angeles, Portland, Seattle, Honolulu. 


Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, 
New York City. 


BETHLEHEM 


Metal Tie 


Massie rolled-steel fastenings 
hold the rail to the Bethlehem 
(Keystone) Metal Tie. The fas- 
tenings are applied or removed 
entirely from the top without 
disturbing the tie or the ballast. 
Each tie is equipped with two 
sets of long and short clips; by 
interchanging the clips, the gage 
may be varied 4” on each rail, 
a total change in gage of %". 


ELECTRIC SPOT WELD 


SECTIONAL VIEW 


9%" >| 


Each of the heavy rolled-steel tie plates is electric spot welded to the 
tie in four places, reinforcing the tie beneath the rails. 


The Bethlehem (Keystone) Metal Tie No. 
17 will be included in our Exhibit at BOOTHS 
the American Mining Congress Convention. 167 to 170 


Keystone Metal Tie No. 17 
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HIGH 
7SPEED 
(DRILLING 
DEMANDS 


Steeland] ron 


ALVES, cylinders, pistons, chucks, rotating ele- 

ments—practically every part of the modern high 

speed drill depends upon some special alloy for 
successful performance. Skillful use of alloying elements 
has resulted in the multiplied work power, longer life 
and lighter weight characteristic of these parts—and in 
lower cost per foot of hole. 


Throughout industry this trend toward Alloy Steel 
and Iron is well defined. The superior physical proper- 
ties of these metals are being utilized wherever operating 
conditions demand increased tensile strength, lighter 
weight or greater resistance to abrasion, impact, acids, 
corrosion, distortion or fatigue. 


Alloy Steel and Iron assures minimum interruption 
of operations for repairs. It should be carefully con- 
sidered for any part that wears out or breaks before the 
equipment itself becomes obsolete. Electromet engineers 
will gladly explain how these results may be obtained 
by the use of Ferro-Alloys in Alloy Steel and Iron. 


ELECTRO METALLURGICAL SALES Corp. 
Unit of Union Carbide [ig and Carbon Corporation 
Carbide and Carbon Building, 30 East 42nd Street 


Electromet } 
Ferro-Alloys & Metals 
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e : LUDLOW-SAYLOR WIRE CO. 
0 
Woven Revolving ey 


Please send us Book No. 48-D 


Screen Jackets | : ‘Getting Results.’’ 
have unobstructed open space 
enough to pass ALL undersizes. 


In addition, because of scientific crimping, the rasping sur- 
face of the Woven Screen raises the load 50% higher on the 
rising cylinder wall; the resulting long cascade affords 
multiplied contact with the screen openings. The finer 
particles are segregated toward the screening surfaces; they 
reach the highest point before cascading, and cascade most 
slowly and in closest contact with the cylinder walls. The : GettingResults | | 
coarser particles are first to seek the trough of the cylinder, ihe huneow aay 
get first chance at the unobstructed openings, pass through SCREENS 

instantly if of satisfactory size, or travel fastest with the nn: aa 
pitch of the screen if too large to pass the openings. 


“Getting Results with Ludlow-Saylor Screens” is a 200- 

page summary of America’s latest achievements in screen- 

ing practice and screen-control of process operations...A 
copy will be sent free upon request to any reader of 


THE 
The Mining Congress Journal LUDLOW SAYLOR WikE co 


The LUDLOW SAYLOR Si ST. LOUIS 
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LUDLOW-SAYLOR WIRE CO. E 
608 S. Newstead Ave. 


St. Louis, Mo. 
Please send us Book No. 48-D | t 
**Getting Results.’’ 


Getting Results 
With 
LUDLOW-SAYLOR. 
SCREENS 


EBB 


SCREENS of 
Phosphor-Bronze, Brass, 
Copper, Monel, Aluminum 


—any special metal, for any sort of service. 


Tremendous Ludlow-Saylor stocks supply a thou- 
sand weights and weaves of Wire Cloth, in stan- 
dard widths. Special requirements are quickly made 
to order. 


To meet any chemical or physical condition—heat, 
pressure, corrosion, vibration—special Wire Cloths 
can be provided to get the maximum productivity 
from plant and equipment investments. 


“Getting Results with Ludlow-Saylor Screens” is a 200-page summary of 

America’s latest achievements in screening practice and screen-control of 

process operations... A copy will be sent free upon request to any reader of 
The Mining Congress Journal 


608 S. NEWSTEAD AVE. 
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One of the 22 Baldwin-West- 
inghouse 5-ton storage battery 
locomotives at United Verde. 

is type is used almost ex- 
clusively in all underground 
gathering operations. 


Westinghouse 
400-hp. syn- 
chronous mo- 
tor driving an 
8x12 ball mill, 
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Westinghouse 
motors driving 
rectifiers in 
Cottrell plant. 


April, 1930 


rom STOPES 


Baldwin -Westinghouse 25-ton 
trolley haulagelocomotive, Loco- 
motives of this type deliver all 
mine ore through the Hopewell 
Tunnel to outside bins. United 
Verde operates six 25-ton main 
haulage locomotives—four at the 
mine and two at the smeiter. 


Westinghouse motor driving 
Worthington condenser pump. 
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Westinghouse electrical equip- 
ment is used on all main hoists 


at the United Verde mine. 


THE MINING CONGRESS JOURNAL 


through SMELTER 


Serving 


UNITED VERDE 


N every stage of United Verde’s develop- 
I ment—in mining, milling and smelting 
—Westinghouse electrical equipment plays 
a conspicuous part in keeping the production 
lines moving swiftly, surely and economically. 


Baldwin-Westinghouse haulage and gathering 
type locomotives have proved their economy 
and reliability under strenuous operating 


conditions. 


Westinghouse motors and control for operat- 
ing hoists, cranes, ball mills, pumps, fans and 


Westinghouse 
t No. 5 shaft. 


800-hp. 
double-drum ore hoist 
To give greater 
Polsting capacity and to permit 
greater depth to this shaft, this 
motor will soon be cesium b 
a 2700-hp. motor now being built 
at the Westinghouse plant. 


Cottrell equipment have rendered consistent 
performance for years of continuous service. 


Westinghouse turbine-generators, automatic 
substations, transformers, motor generators 
and control equipment combine to make a 
highly efficient power system which has 
delivered a continuously dependable power 


supply. 


Illustrated are some of the more important 
applications of Westinghouse equipment in 
the properties of the United Verde Copper Co. 


inghouse portab’ 
ing machine. 


motor 


a slag fot with a West- 
electric 
These rta 
welders have proved invaluable 
in maintenance of equipment, 


23 


| Service, prompt and officient, by a coast-to-coast chain of well- equipped shops 


Westinghouse 
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GELATIN-TYPE EXPLOSIVES 


Now offered by du Pont 


Getex No. I 
Ge_ex No. 2 


HE du Pont Company has 

recently developed two new ex- 
plosives . . . Gelex No. 1 and Gelex 
No. 2... which will prove more 
economical for your use on certain 
work. Gelex No. 1 runs 105 cartridges, 
114” x 8”; Gelex No. 2— 120 car- 
tridges, 144”x8" ... tothe 50-lb. case. 


The fumes of these new low-den- 
sity explosives are better than 
du Pont Extra or Red Cross Extra. 
They have good water resistance. 
They are cohesive and will load well 
in upward pointing bore holes. 


Where explosives have to remain 
over a longer period of time in water 


. » . and in badly ventilated places 
. - . du Pont Gelatin and du Pont 
Special Gelatin are recommended. 
But in a number of operations where 
a water-resistant explosive is needed 
but does not have to remain an exces- 
sivelengthoftimein water . . . these 
new Gelexes will do the job... 
without the extra cost. 


Practical solutions to your blast- 
ing problems may be found in our 
Explosives Service Bulletins. We 
shall be glad to put your name on our 
mailing list to receive future issues 
of these bulletins. Send us your 
request. 


E. I. DU PONT DE NEMOURS & CO., INC. 
Explosives Department 


Wilmington, Delaware 


UPON 


REG. U.S. PAT. OFF. 


Some other du Pont 
explosives and uses 
to which they are 
adapted 


Red Cross Extra Dynamite. 
Probably the most popular high explo- 
sive on the market. Made in strengths 
from 15% to 60%. One hundred and 
two to 106 sticks to the case. Better 
suited for work on soft rock, hard 
rock where a shattering action is not 
desired, and in sand, clay and earth 
excavation. 


Du Pont Extra Dynamite. Low- 
density ammonia dynamite. Made in 
eight types, all of the same weight 
strength but varying in density and 
bulk strength. Strengths from 20% 
to 55%. Fumes are less objectionable 
than Red Cross Extra. Designed espe- 
cially for blasting soft ore, soft lime- 
stone, salt, gypsum, clay and similar 
materials, 


Durox. An ammonia dynamite of 
low density and high velocity. Fumes 
are good. Its high cartridge count 
sticks to the case. . . makes 
it economical to use. Suited for blast- 
ing salt, soft limestone and gypsum. 


Du Pont Gelatin. Especially 
adapted for close work where ventila- 
tion is poor. Gives minimum of fumes. 
Highly water resistant. Is plastic and 
loads solidly in bore holes. Designed 
for ore mining, shaft sinking, subma- 
rine blasting, hard rock, tunnels and 
drifts. 


Du Pont Quarry Gelatin. Atype 
of gelatin dynamite developed espe- 
cially for open work where the nature 
of the fumes is not important. It has 
same density, plasticity and water- 
resisting qualities as regular gelatins 
. . . and is stronger, grade for grade. 
Cannot be used in close work. Excel- 
lent for all kinds of outside work. 


All above explosives are 
low freezing 
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MINING EQUIPMENT 
used by UNITED VERDE 


E CONGRATULATE United Verde Copper 


Company on its outstanding position in 
the mining industry. Efficient and progressive 
management together with up-to-date equipment 


has given high production and low costs. 


Gardner-Denver Products are extensively used at 
United Verde Mines and quality of design and 
construction has resulted in the purchase of over 
one hundred Model 11 G-D Rock Drills. 


GARDNER-DENVER COMPANY 


ROCK DRILL DIVISION 
BOX 1020 DENVER, COLORADO 


MODEL 11 ROCK DRILL IN 
UNITED VERDE SHOVEL PIT 


SALES OFFICES THROUGHOUT THE WORLD 


7L DRIFTING DRILL 


DF-1 OIL FORGE EL-2 ELECTRIC HOIST DS-3A DRILL STEEL SHARPENER 


Descriptive bulletins will be mailed to you upon request. 
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Alllis- Chalmers 


Equipment 


at United Verde 


Since operations started at Jerome, Allis- 
Chalmers Mfg. Co. has supplied a large 
share of the equipment used in the different 
installations to suit improvements in metal- 
lurgical practice. 


Among this equipment, in the order illus- 
trated, is the main hoist, located 1,000 feet 
underground and rated 33,500 lbs. rope pull 
at 1,000 ft. per min. Two converter 
blowing engines, each have a capacity of 
20,000 cu. ft. of air per minute. Four 
48x 36 all-steel Allis-Chalmers jaw crushers 
take care of the primary crushing. In the 
copper converting department are eight 
12-ft. upright type Allis-Chalmers con- 
verters. 


ALLIS- CHALMERS 


AlliseChalmers Manufacturing Company, Milwaukee 
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CRUSCA 
used at United Verde 


B? OWN to the 2,700 foot level and then out thousands 


of feet to the headings and stopes. 


Before this steel travels back to the underground 
blacksmith shop, every piece has helped produce the 


much sought for tonnage. 


CRUSCA DRILL STEEL is helping to boost the out- 
put at UNITED VERDE. Why not give this exceptional 


steel atrial. Our nearest office will be glad to serve you. 


Genetal Offices: 17 East 42nd St., New York, N. Y 


BRANCH OFFICES AND WAREHOUSES 


Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Hartford, Indianapolis, Mil kee, New Haven, New York, 
Philadelphia, Pittsburgh, Providence, San Francisco, Seattle, Springfield, St. Louis, St. Paul, ee Montreal, Toronto, Lendon, Tokie. 
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@e bliin 


Center” 


ire Rope 


In every mining property, wire rope 
plays a most important part in the cost per 
ton of mining the ore. Mere strength is 
not enough in wire rope, it must have long 
service life—life to withstand the sudden 
strains and abrasion—life to retain this 
strength notwithstanding strain and fric- 
tion over track rollers, and winding drums. 


For hoisting and handling the ore in their 
mines, the United Verde Copper Company 
employ powerful cranes equipped with 


wire rope. Realizing that only rope upon 
which’ they can rely for long; satisfactory, 
uninterrupted service should be used, the 
United Verde Copper Company selected 
¥," diameter 6x37 Roebling “Blue 


Center” Extra Flexible Wire Rope to 
equip their 40-ton main hoist and 3%” 


diameter 6 x 37 “Blue Center” Steel Wire 
Rope for their auxiliary hoists. 


Roebling “Blue Center” Steel Wire Rope 
not only has greater strength, but longer 
life, due to the superior grade of steel 
from which it is made; its exacting tests 
and special construction. These qualities 
which Roebling genius builds into “Blue 
Center” make it the choice of discriminat- 
ing mining operators for service both 
above ground and below. 


John A. Roebling’s Sons Company 


Trenton, New Jersey 
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FROM MINE TO MILL 


KEEPING ORE BINS FILLED 


A mill superintendent's idea of a-good mine manager 
is one who always keeps supply bins filled with ore. 
To do this there must be no cessation of mining oper- 
ations. One of the important factors involved is blast- 
ing. For this phase of mining, you want explosives that 
possess characteristics which best meet the require- 
ments of each particular job. 


Our experience in developing and supplying ex- 
plosives and blasting supplies for all kinds of mining 
work enables us to offer a series of explosives—one 
of which is precisely designed to meet effectively and 
economically any blasting need, whether it be shaft- 
sinking, tunneling, drifting, raising, or stoping. 


There is more to be said about each of the 
Hercules explosives than is included in the list at the 
right. Check and mail the coupon for information 
concerning the explosives in which you are interested. 


HERCULES POWDER COMPANY 


CINCORPORATED) 
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THE EXPLOSIVE FOR YOUR WORK 
IS IN THIS LIST - 


O HERCULES GELATIN EXTRA L. F.—Dense 
and strong - plastic and water-resisting - 
first in fumes - the leading gelatin-type, all- 
purpose explosive - strengths: 0% to W% 
190 cartridges.* 


[] HERCULES GELATIN L. F.—Dense and 
strong - plasticandwater-resisting. Needed 
only under severest conditions - first in 
fumes + strengths: 20% to 90% - 184 car- 
tridges.* 

O GELAMITE 2—Semi-plastic - water-resist- 
ing + bulkier than the gelatins - often re- 


places gelatins up to 40% strength at a sav- 
ing in cost - 240 cartridges.* 


O HERCULES STRAIGHT NITROGLYCERIN 
L.F.—Strong fast- water-resisting in higher 
strengths + strengths: 15%.to 60% - 208 car- 
tridges.* 

O HERCULES EXTRAL.F.—For general blast- 
ing- strengths: 20% to60% - 220cartridges.* 


O HERCOMITES 2 to 7—General purpose 
explosives - very economical where suit- 
able - 240 cartridges* for No. 2, to 350 for 
No. 7 - also Hercomite Bag packed in 121% 
Ib. bags. 


HERCULES TORPEDO GELATIN—Raplaces 
liquid nitroglycerin for shooting oil, gas, and 
water wells strength:80% - 19é6cartridges.* 


O HERCULES BLASTING GELATIN—Water- 
resisting and powerful - valuable for sub- 
marine blasting, shooting gas or oil wells - 
100% strength - 200 cartridges.* 


© HERCULES CONTRACTORS DYNAMITE— 
Low-strength explosives with strong heaving 
action - strengths: 5%, 10%, 15%, 20% - 5% 
packed in 12% Ib. bags only, others 216* 
cartridges. 


O HERCULES BLASTING POWDERS—“ A”; 
8 granulations (coarse to fine) and dust— 
“B”: 7granulations and Herco—Herco: used 
in well-drill holes with Cordeau-Bickford 
detonating fuse—all powders packed in 25 
Ib. kegs. 

1 HERCULES BLASTING SUPPLIES—A com- 
plete series of detonators and blasting 
accessories. 

*NOTE: Cartridge counts referto theapprox- 


imate number of 1%" by 8” cartridges in 100 
lbs. of the explosive. 


HERCULES POWDER COMPANY 
(Incorporated) 


934 King Street, Wilmington, Delaware 


Gentlemen: Please send me pamphlets de- 
ALLENTOWN, PA. Wilmin gton Delaware POTTSVILLE, PA. scribing the explosives checked. 
BIRMINGHAM ST. LOUIS 
BUFFALO HAZLETON, PA. NEW YORK CITY SALT LAKE CITY 
CHICAGO HUNTINGTON, W. VA. NORRISTOWN, PA. SAN FRANCISCO Company............----cosseesscsesseeesensnneesennnnneanenm 
DENVER JOPLIN, MO. PITTSBURG, KAN. WILKES-BARRE Street 
DULUTH LOS ANGELES PITTSBURGH, PA. WILMINGTON, DEL. 0 a 

.O. 
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KEEPING 
DOLLARS 
FROM 


This short-center frog 1s 
shown on page 37, O-B 
New Products Supplement 
No. 3; other types in the 
O-B General Catalog No. 
20, pages 567-578. 


QO-B TROLLEY FROGS PREVENT THIS 


ROG trouble is more than frog trouble. It’s tie-up trouble as well. 
When the trolley wheel bounces over rough frog approaches, (arc- 
ing and burning the wire) the wire is certain to crystallize and break. 
This means a hold-up of the transportation system. A train of loaded cars on 
the way to “day-light” held up just because a frog has failed in its purpose, a 


frog which costs but a very small percent of the value of the trip, “A dollar 
waiting on a dime!” 


O-B Trolley Frogs prevent these profit-sapping delays. Have you observed the 
removable cam-tips on O-B Frogs? These cam tips fold tightly around the 
trolley wire. With a little peening the smoothest of frog approaches is secured. 
Arcing is held toa minimum. Pounding is eliminated; and as time and use wear 
them away, these tips are easily renewed. The frog is again as good as new. 
If you are in earnest in your desire to keep dollars from waiting on dimes, try 
O-B Frogs. You will immediately understand why O-B Frogs are the choice of 
all profit-minded mining men. 


Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass Co. Limited 
Niagara Falls, Canada 
1206M 


PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

@ | CAR EQUIPMENT 

MINING 


MATERIALS 
VALVES 


NEW YORK PITTSBURGH CHICAGO CLEVELAND ST.LOUIS ATLANTA DALLAS 
PHILADELPHIA BOSTON ___- LOS ANGELES SAN FRANCISCO SEATTLE 
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Worlds Largest Underground Hoist 


linited Verde gets its Second 
Large NORDBERG Hoist 


N 1919, United Verde Copper Company installed a large single 
I drum hoist for underground service. This hoist had a drum of 12 
feet in diameter and was of the geared type. Now that a hoist of 
much larger capacity is required, another Nordberg was chosen. 


Specifications of Double Drum Hoist 


Steel plate drums— Clutches 14 ft. diameter — 
Both clutched. Brakes 14 ft. diameter. 


Drum diameter 12 ft.— Rock 15,600 pounds — Skip 
Drum face 7 ft. 14,000 pounds — Rope 
Size of rope 1-7s"— Rope 23,800 pounds. 
Speed 2500 ft. per minute. Total rope pull— 
Length of rope— 4580 ft. 53,400 pounds. 
in three layers. Motor 2100 H. P. 


No matter how unusual your hoisting conditions may be, you can depend on 
Nordberg Hoists to serve you best. 


Nordberg Mfg. Co. Milwaukee Wis. 


NORDBERG HOISTS 
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Dependable 
Power 


or 


Electrolytic 
se Processes 


ERVICE demands in the electrolytic re- 
fining of metals are always severe. Take 
for example this installation of a G-E 
motor-generator set in the plant of the 
Evans-Wallower Zinc Co., East St. Louis, 
Ill. Twenty-four hours a day, 7 days a week, 
it is the heart of this plant—a plant with a 


capacity of 50 tons a day. 


G-E starting auto-transformer and switch- 
ing equipment, Evans-Wallower Zinc Co. 
General Electric motor-generator sets in 
electrolytic service are designed to meet a 
load factor’ which is higher than that of 


most industrial apparatus, and to give the 


highest efficiencies obtainable consistent 


with reliable operation. That is why they 


have earned the confidence of this impor- 
tant industry. 


Main control switchboard, 


Evans-Wallower Zinc Co. ' Ask your nearest G-E office to supply you 
with complete information on power appa- 


ratus for electrolytic applications. 


135-3 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY EVENING ON A NATION-WIDE N.B.C. NETWORK 


GENERAL ELECTRIC 


AL s AN D ENGINEERING SERVICE I PRINCIPAL CITIES 
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1300 H.P. electric hoist equipped 
with 16’ to 10’ tight and loose 
cylindroconical drums. The two 
13’ diameter cast steel brakes are 
the parallel motion post type. 
Clutch is dental type with Vul- 
can patented clutch interlocking 
rig. Drum speed is 48.6 R.P.M. 


OTHER EQUIPMENT: 


Steam, electric and gasoline locomo- 
tives; skips, cages and gunboats; 
ventilating fans; rotary kilns; 
sheave wheels; shaking conveyors. 
Write for bulletins of any mining 
equipment needed. 


of Wilkes-Barre 


serves the COPPER 


VULCAN IRON WORKS, WILKEs-Barre, 


“INDUSTRY 


Ball mill recently installed by a 
large copper company. Both 
heads are of open hearth cast 
steel and the shell of rolled steel. 
Countershaft bearings are Tim- 
ken Roller equipped and the 
shaft and pinion made revers- 
ible. Allowance has been made 
for any expansion due to heating 
up in operation. 
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CHICAGQ 


UNITED VERD 
Uses CP-6 Drifters 


Special attention has always been 
given to DRILLING EFFI- 
CIENCY at the United Verde Copper 


Co., one of the truly great mines of the 


world. After extended tests of various 
machines the CP-6 Drifter was selected 
for developing and stoping in their 
hardest ground. That drilling speed 
is satisfactory to the miners, who are 
on a bonus basis, likewise that upkeep 
costs and ability to “stay on the job” 
are satisfactory to the management, is 


conclusively shown by the fact that 
| United Verde now have OVER ONE 
oOo HUNDRED CP-6 Drifters in regular 


Photographed in one of the Arizona Mines of ‘ 
of the United Verde Copper Co. service. 


CHICAGO PNEUMATIC TOOL COMPANY 


General Offices: Chicago Pneumatic Bldg., 6 East 44th St., New York 


R-141 


SALES AND SERVICE BRANCHES 


Birmingham, Ala. Cleveland, Ohio...Terminal Tower Los Angeles, Pittsburgh, Pa.....132 Seventh St. 
1829-31 So. Secon ve. 2 anta Fe Ave. . is, Mo. 

172 High St. Denver, Colo...1720 California St. St. Louis 

Buffalo, N. Y. Detroit, Mich. 5th Ave. and 5th St., So. Salt Lake City, Utah 

497 Ellicott Square Bldg. 570 East Larned St. New York, N. Y...6 East 44th St. 320 W. 2nd So. St. 

Butte, Mont....53 W. Granite St. El Paso, Texas....426 Mills Bldg. Oklahoma City, Okla. San Francisco, Cal...175 First St. 
Chicago, Ill......... 3655 Iron St. Houston, Texas Perrine Bldg. Seattle, Wash. 

Cincinnati, Ohio Merchants and Mfrs. Bldg. Philadelphia, Pa. 1743-47 First Ave., So. 

Pearl and Vine Sts. Knoxville, Tenn...720 So. Gay St. 237 North 12th St. Tulsa, Okla.....327 Phileade Bldg. 


CANADA: Canadian Pneumatic Tool Co., Ltd., 757-59 St. Antoine St., Montreal 
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SSS 


STEEL 
CARS 


—for COPPER MINING 
thitt REDUCE 


These 75 ton capacity side dump ore cars have 
been in continuous use for over 15 years and are 
stillin good condition. Additional cars of the same 
type were bought in 1925. 


A 40 ton side discharge ore car built for the United 
Verde Copper Company in 1923. 


310 of these 18"' gauge, 30 cubic ft. underground 
cars are used by the United Verde Copper Com- 
pany in their extensive operations. 


COSTS 


HE CARS illustrated on this page 

were designed and built for United 
Verde Copper Company—designed to 
meet certain specific conditions and 
requirements—designed to stand hard 
continuous service at a minimum of 
maintenance expense. 


That they have fulfilled our aims is 
evidenced by their entirely satisfactory 
service and operation. 


We not only design and build special 
cars of all types—but we also offer a 
standard line of air dump cars, all-steel 
“V” dump—square box, etc.—many 
ready forimmediate shipment from stock. 


Your inquiries will have our immediate 
attention—if you desire, an experienced 
sales engineer will be assigned to investi- 
gate your conditions and recommend 
the most economical type of car for your 
particular use. 


PRESSED STEEL | 


CAR CO. 


PITTSBURGH 
NEW YORK - CHICAGO 
ST.LOUIS - ST. PAUL 


April, 1930 
a. 
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MEMBER COMPANES DPromoting wider use 


Mining 


The American Metal Co., Ltd. 5 
61 Broadway, New York au 
American Smelting & Refining Co. A 
120 Broadway, New York 
Anaconda Copper Mining Co. i & 
25 Broadway, New York = 
Arizona Commercial Mining Co. au @* 
50 Congress St., Boston, Mass. 
Braden Copper Company = 
120 Broadway, New York 


Calumet & Arizona Mining Co. 
Calumet, Mich. = 


Kee MONG the activities of the Copper & Brass Research 


12 Ashburton Place, Boston, Mass. 


Chile Association for increasing the market for Copper is a 


25 Broadway, New York 
Copper Benge Compony Technical Service. This furnishes, without cost to consum- 


full and authoritative information about the uses and 


25 Broad St., New York 


Inspiration Consolidated Copperco. | proper installation of Copper and its alloys wherever these 


25 Broadway, New York 
metals may be appropriately applied. 
K Co Co = e 

sna 4 In the promotion of this service, the Association has a 

14 Wall Street, New York number of books directly informative to industries which 

Bae enn coreg are consumers of Copper, Brass, and Bronze. This literature 

120 Broadway, New York . ] il bl h . d . — d e 
_ is also available to those interested in mining and engineer- 

25 Broad Street, New York 4 


Nichols Copper Company / ing. Among the publications helpful in disposing of prob- 


25 Broad Street, New York 


Old Dominion Company lems likely to be encountered at one time or another by 
99 John St., New York = 

engineers, are the following: 

Shattuck Denn Mining Corp. 2 
120 Broadway, New York 


United Verde Copper Company Si PHYSICAL PROPERTIES OF COPPER— 
111 Broadway, New York = Informative handbook-size pamphlet. 
United Verde Extension Mining Co. == 
233 Broadway, New York = COLORING COPPER AND BRASS— 


poy Tested formulae for surface treating the metals to meet special 
requirements, 


COPPER ROOFING— 
MEMBER COMPANIES A technical book containing specifications and drawings. 


Fabricating and Distributing COPPER FLASHINGS— 


A technical book containing specifications and drawings. 
Cc n 
"General Waterbury, Cous- PRACTICAL BRASS PIPE PLUMBING— 


American Smelting & Refining Co. A technical book showing the latest and best methods of 
120 Broadway, New York 


Co. cutting, threading and installing Brass pipe. 
roshaimenanigenadaneecliansen COPPER AND BRASS FOR BETTER OIL BURNER INSTALLATIONS— 


Bridgeport Brass Company 
East Main St., Bridgeport, Conn. A book showing the advantages of Copper, Brass, and Bronze 
Chase Brass & Copper Company, Inc. construction in oil-heating equipment. 
Waterbury, Conn. 
T. E. Conklin Brass & Copper Co., Inc. WATER SERVICE THAT SERVES— 
54-60 Lafayette St., New York D 
etaile 2 use , 
d information about the use and superiority of Copper 
820 Orleans St., Chicago, Ill. = and Brass for water services. 
Foster Wheeler Corporation 


dl, 2 The Bulletin of the Association, published periodically, interestingly dis- 


Prizes 5 wae Pittsburgh, Pa. cusses and illustrates the increasing use of Copper and its alloys in the 
Park St., Taunton, Mass. modern world. This Bulletin will be mailed regularly to those interested, 


a. and any of the Association’s other literature will be furnished, without 


3 
The New Jersey Wire Cloth Co. = cl e ‘ 
Trenton, N. J. zi large, upon request. 
The J. M. & L. A. Osborn Co. 
1541-51 E. 38th St., Cleveland, Ohio 


Brace & Conger Company COPPER & BRASS 


RESEARCH ASSOCIATION 


Scovill Manufacturing Company = or . 
Waterbury, Conn. = 25 Broadway, New York 


*Taunton-New Bedford Copper Co. ; 
Taunton, Mass. == Midwestern Office Southern Office Canadian Office Pacific Coast Office 


Detroit, Mich. =) Builders Building Shoreham Building 67 Yonge Street Architects Building 


Division Of Revere Copper & Bias, fac. Chicago, Ill. Washington, D.C. Toronto, Canada Los Angeles, Calif. 
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5 Side view of new Form N-3, 20-deg. frog, 
4 designed for 6/o and No 9 section wires 
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Bottom view of Form N-3 
frog A sharp-toothed steel 
wedge with %-im set screu 
secures the branch wire which 
may be 4(o or larger 


designed for 4/0 and 6fo wires—grooved. Fig. 8. or No 


The Form QR splicing sleeve uses hardened-steel wedges and "<-in. set screws, Ut is 


wire— Fig 8 or No. 9 section 


The Form N-3 frog has a renewable pan that 
can be replaced without disturbing body or wives 


The Form W’-2 ear has the self-open- 
img feature. It is designed for 6fo 


ece/it developments 


NC material for MNOS 


These new devices for the installa- 
tion of 6/0 trolley wires embody the 
best known principles of construc- 
tion. They are described together 
with hundreds of other G-E line- 


material devices in a new catalog, 


GEA-611, which can be obtained 
upon application to any one of the 
G-E line-material dealers through- 
out the United States or from your 
nearest G-E sales office. General 


Electric Company, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


GENERAL ELECTRIC COMPANY, SALES AND SERVICE IN PRINCIPAL 


CiTies 
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Dorr Bowl Classifier in the United Verde Mill. 


Dorr Classifiers at United Verde 


A 33% increase in tonnage handled with slightly lower milling 
costs, lower tailings assay, and improved concentrates, were some 
of the demonstrated advantages of a two-stage grinding flow- 
sheet over single-stage on tests run on massive sulfide ore at 
United Verde. All grinding mills were closed-circuited with 
Dorr Classifiers. 


When handling schist ore, the two-stage layout gave a one-third 
capacity increase and produced flotation feed containing 3-5%— 
100 mesh compared to 15-20% with the single stage arrangement. 
Modern classification methods have proved their value at every 
plant where they have been put into practice. Each mill, of 
course, has its own problems and no rule-of-thumb flowsheet 
will fit all cases. 


Dorr engineers have had the opportunity to study all phases of 
classification work. Let them analyze condi- 
tions in your plant. A preliminary 
investigation will not obligate 
you in any way. 


DENVER, COLO. LONDON 
1009 17th Street The Dorr Company, Ltd. 
CHICAGO, ILL. Abford House, Wilon Rd., 
333 North Michigan Avenue s.W.1 


LOS ANGELES, CAL. EN G N EE Ss Dorr m. b. H. 

247 PARK AVENUE NEW YORK CITY 

Miners Bank Building et Cie 
ATLANTA, GA. INVESTIGATION TESTS DESIGN EQUIPMENT 26 Rue de la Pepiniere 


1503 Candler Building 
JOHANNESBURG, A, 
TORONTO, ONT MELBOURNE, AUSTRALIA TOKYO, JAPAN E. L. Bateman 


330 Bay St. Crossle & Duff Pty., Ltd., 360 Collins Street Andrews & George Co., Inc., Central P. O. Box F - 23 Locarno House. 
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UNITED VERDE 


USES 
‘Tool Steel’ Gears and Pinions 


for all their 
severe service 
drives 


Note—The “big fellows’? almost always stand- 
ardize on “Tool Steel’’ gearing to reduce their 
operating costs. 


In 1929 the special issue of the Mining Congress 
Journal featured the Big 6 in Copper. Of these 


8 3% — 5 out of 6 


were ‘Tool Steel’ gear users. 


The TOOL STEEL GEAR & PINION CO. 


CINCINNATI, OHIO 
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Improved a For Metal 


Low Cost 
Battery Mining 


Locomotive Service 


The 
Atlas Type J 


1% Ton Spur Gear Drive Locomotive 


This locomotive unit effects new economies in metal mining haulage. 
Surprisingly low in first cost, yet reflecting performance of high 
order in lower maintenance costs and lower cost per ton of ore mined. 


Study the specifications given below. Designed especially for metal 
mines, the Atlas Type J Locomotive incorporates features which 
assure the mobility and flexibility so desirable in mining service. 


SPECIFICATIONS 


Track Gauges 18 to 24 inches Maximum Drawbar Pull—Steel 
Weight, Chassis only 2000 pounds Wheels 900 pounds 
Weight with 40 cells A5 Edi- Speed 2.5 to 6.5 miles per hour. 
sion 2700 pounds Length overall on cage 47 inches 
Weight with 20 cells MVA15 Length overall with seat down 54 inches 
Exide-Ironclad 3140 pounds Height to top of battery box 45 inches 
Weight with 20 cells PML17 Height overall of headlight 50 inches 
Philadelphia 3080 pounds Width 
Rated Drawbar Pull 400 pounds 
at 3.5 miles per hour. 
Maximum Drawbar Pull— Cast 
Iron Wheels 750 pounds 


LOWER FIRST COST PER UNIT 
LOWER MAINTENANCE COST 
LOWER COST PER TON 


Let us quote prices on your next locomotive 
requirements 


The Atlas Car &® Manufacturing Co. 


Engineers, Manufacturers 


CLEVELAND, OHIO—U. S. A. 
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SEMI 
GELATIN 
EXPLOSIVES 


WHAT'S 


the difference between 


SEMI GELATINS and GELATINS? 


Quite some! ... but still there is a field for them. 


Semi Gelatins compared with Gelatins have cohesive ingredients 
rather than plastic. They are considerably less water resisting, 
less dense and they develop larger amounts of noxious gases. 
They are more sensitive, but develop less shattering action. 


Their field in underground mining will be confined to situations 
where the ventilation is good and where the moisture factor is 
not excessive; where “uppers” are stemmed with clay and where 
maximum shattering action is not required. 


In most cases the ventilation of a mine will determine the 
adaptability of Semi Gelatin explosives. 


Possibly the ventilation of your mine has been improved to the 
point where the use of the best fume explosives—the gelatins— 
is no longer imperative. In that event blasting costs will be 
reduced by the use of either Atlas S. G. #1 or Atlas S. G. #2. 


Their adaptability can only be proved by actual tests. We can 
supply trained men to aid youin reaching a decision on whether or 
not they can be used and which one of the grades is most suitable. 


Wilmington, Delaware 


Branch Offices: 


Allentown, Pa.; Boston, 
Mass.; Charleston, W.Va.; 
Chicago, IIl.; Houghton, 
Mich.; Joplin, Mo.; Kan- 
sas City, Mo.; Knoxville, 
Tenn.; McAlester, Okla.; 


New Orleans, La.; New 
York, N.Y.; Norristown, 
Pa.; Philadelphia, Pa.; 
Pittsburg, Kansas; Pitts- 
burgh, Pa.; Pottsville, Pa.; 
St. Louis, Mo.; Wilkes- 
Barre, Pa. 
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Brookville Locomotive with Fordson power, hauling copper ore at the Verde Central Mine, Jerome, Ariz. 


Wherever Your Mine— 


Service for the Brookville Locomotive 
LS Is Near at Hand (if Needed) 


Ocomotives 


Sizes 2 to 12 Tons 


ma" 


ain HE times when a Brookville Locomo- 
ra | tive needs service are few and far be- 
tween, for the heavy Brookville chassis is 
practically indestructible, designed for the 
most exacting requirements; while the 
power plants used in it are proven and per- 
fected units made by large and successful 


McCormick-Deering Power in 4, 5, 6, 8, 10 and 12 ton 


modele—22" to 56%” gauge—standard or low mine type, manufacturers of industrial trucks and 
it t t 
— tractors, such as Ford and McCormick- 


Deering. But when the motors do wear 
after long use, service is available at hun- 
dreds of service stations maintained 
throughout the country by these companies. 


Furthermore, these standard high-grade 
power units, produced in quantity, provide 
the utmost in dollar for dollar value. 


May we quote you, or send literature? 


Ford AA Power in four models—2, 3, 3% and 4 ton, 


and in 18” to 56%” gauge, with or without cab in Brookville Locomotive Co. 


dard 1 i . Oth odel ith Ford: ° 
Brookville, Pa. 


No. 1 
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At United Verde 
with profit- 


they are 
earning mining 


designed, built, and serviced by 


SU L~L“I V AN 


Overhead charges, mining conditions and the 
price received for ore are all practically fixed 


In the mines of the United Verde Copper 


quantities. Only in the zone of production costs 
is there opportunity to widenthe margin of profit. 

Herein is the real “PAY STREAK”—where 
Sullivan equipment has helped United Verde to 


Company, Sullivan Rotator Rock Drills and 
Stopers, Sullivan one, two, and three-drum 
portable hoists, and Sullivan Diamond Core 
Drills are helping to widen still further the pay 


win a larger profit in 1929. 


streak in 1930. 


Below: Sullivan 
“JJL-7” Turbinair 
Hoist handling a 
bucket in sinking 
a winze, 


Below: Sullivan 
“HE-7” single 
drum electric hoist, 
15 to 75 H.P. 


Sullivan 10 H.P. “HDE- 
4” Hoist on _ portable 
loading slide. 


Handling Rock and Ore with Sullivan Hoists 


ry The “handy” way and the lowest cost way 


to load rock and ore by scraping or slushing; 
to pull cars or to hoist timbers, steels, etc., is 
with the strong, staunch, convenient Sullivan 
Portable Hoists. 

These Hoists are built in many models to 
meet varying requirements. You can choose 
Turbinair Hoists in 4 H.P. and 6% H.P., single 
and double drum models, and electric hoists 
in sizes from 7% to 75 H.P., with single and 
double drums. 

Sullivan engineers are constantly studying 


changing field requirements in hoisting, car 
pulling, and scraper loading. During 1929, 
new Sullivan hoist developments included a 
4 H.P. single drum Turbinair Hoist, a winch 
or cathead for use with air or steam, and a 3- 
drum slusher hoist carrying one pulling drum 
and two tail rope drums, in 15, 25 and 35 H.P. 
sizes. 

Simplicity, ruggedness, and power economy, 
and speed with ease of operation are features 
of all Sullivan Hoists. 

Ask for Bulletins. 


SULLIVAN MACHINERY COMPANY 


808 Wrigley Building, Chicago, U.S. A. 
Offices in All Principal Cities of the World 
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STEEL TIES 


We manufacture a complete 
line of steel ties made to meet all 
requirements. They may be fur- 
nished with the WEST VIR- 
GINIA patented self-locking 
single rotary clip or with double 
clips as illustrated. We make 
these ties from five sections of tie 
stock and to suit any rail and 
gage of track. 


Let us quote you on: 

RAILS AND ACCESSORIES 
FROGS, SWITCHES and SWITCH STANDS 
STEEL MINE TIES 
SPECIAL TRACK WORK 


THE WEST VIRGINIA 


RAIL Co., HUNTINGTON, W. VA. 


EATON 
SCRAPER 


— 
Specialists in Power Loading 
The Conway Loader 


track-mounted, self-propelled, 
electrically or air-operated, 
famous for fast clean-up of 
scattered fly rock in 

MINES AND TUNNELS 


Introduces its brother the 
Conway Two-Speed 
Drag-Scraper Hoist COPPER 


We are unusually well-equipped to form copper 


FACTORY OF THE ALBERT & J. M. ANDERSON MPG. CO. 


: bars, sheets and rods by cold forging, hot forg- 

the slow speed accomplished ing, bending or pressing to customer’s specifi- 
without diminution in cations. 
Having done a considerable amount of this 

motor power work for large companies, we believe that we 


can give you the same high quality of work 


Write us for complete details of this 


type of equipment We will be glad to send you the booklet 
COPPER printed in natural color illustrating 
some of these shapes. 
-Louts PowER SHOVELCo. 


ALBERT & J. M. ANDERSON MFG. CO. 
CHEMICAL BLDG 


Ap 
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MANCHA STORAGE BATTERY 
LOCOMOTIVE CO. 


1909 So. Kingshighway * Manufacturers of Mancha’s Electric Mule * St. Louis, Mo. 


BUILT 
FOR ABUSE 


EASY TO TRANSPORT 


Run it Onto the Cage — 
Move it from Level to Level 


Mancha’s Little Trammer can 
be pulled up nearly all raises 
to work on sub-levels. It will 
operate wherever placed, just 
so there are rails to run on. 
Note its ruggedness. It’s built 
for abuse and service 24 hours 
a day—a few minutes out after 
the shift to pick up a recharged 
battery. Use the inquiry blank 
below for helpful information. 


REPRESENTATIVES 


Edw. H. Gibbes, 3505 Wayne Ave., The Bronx, N. Y. City, N.Y. 
H. J. Hersey, 315 Dooly Block, Salt Lake City, Utah 
W. H. Anderson, Inc., 47 W. 7 Mile Rd., Detroit, Michigan 
Montana Hardware Company, Butte, Mont 


Joplin Supply Co., Joplin, Missouri 


A. H. Cox & Co., Inc., 1757 First Ave. So., Seattle, Wash. 
W. B. Lover Co., 431 S. Jefferson Ave., Chicago, Ill. 

WILL A LITTLE TRAMMER PAY US? ; 

We want........ tons per shift of... .. hours. 

Against loads 

ft. Car empty....... Ibs. Loaded....... Ibs. 

1 Cars have ROLLER or PLAIN bearings? Track Gauge...... i 


2 
ft | 
| MANCHA S 
| TRAM 
| 
| 
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Timken Bearing endurance and economies figure 
prominently in the vast operations of the Anaconda 
Copper Mining Company. 


In the copper ore mines at Butte, 3700 Timken- 
equipped mine cars and a large number of Timken- 
equipped electric locomotives and trammers mini- 
mize ore haulage costs. 


Throughout the huge ore milling plants at Anaconda, 
Andes and Tooele, heavy production loads are kept 
moving by extensive systems of Timken-equipped 


THE TIMKEN ROLLER BEARING COMPANY, 


April, 1930 


iow TIMKEN Helps ANACONDA 


belt conveyors with similar speed and economy. 


Timkens are also used on the mine ventilation fans 
at Butte, and on the bit grinders in the detachable 
drill bit shop. 


The diversified load demands of these different ap- 
plications are capably handled by Timken combined 
radial-thrust ability, while the exclusive combina- 
tion of Timken tapered construction, Timken POSI- 
TIVELY ALIGNED ROLLS and Timken steel con- 
serves power, saves lubricant, extends machine life 
and cuts maintenance costs to the bone. 


CANTON, OHIO 


TIMKEN ::; BEARINGS 
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Editorials 
ope ae HE Conservation and Sta- It is hoped that the Conservation Committee of The 
peg bilization Committee of American Mining Congress will be able to determine 
e ee The American Mining Con- 


gress has been created to devise some plan through which 
the evil effects of the Sherman Law may be avoided, a 
better conservation of mineral resources provided and 
that production shall at all times be sufficient to meet 
probable market demands. It is believed that such a 
plan would stabilize prices, protect industry against 
temporary shortage of materials and higher prices, and 
the producer against fluctuating demand and the neces- 
sity of curtailing his operations and throwing men out 
of employment until the market shall again be ready to 
absorb further production. 

Several plans have been under consideration; first, to 
amend the law directly by declaring it is not applicable 
to those wasting industries which require steady and 
uniform production and markets in order to utilize to 
the highest degree the natural mineral wealth of the 
country. Second, to provide some agency through which 
the Government may approve combinations technically 
violating the Sherman Law but benefiting the public by 
steadying organized production and enabling it to antici- 
pate at. all times the probable markets so that there will 
neither be a ‘‘runaway’’ nor an over-supplied market. 
Third, under the recent decisions of the courts, larger 
latitude has been given to the activities of trade associa- 
tions through which many people believe that business 
should be able to adjust its affairs to the requirements 
of the present laws and that every proper purpose can 
be Served through the aid of trade associations. Fourth, 
under the Federal Trade Commission Law, it was pro- 
vided that unfair methods of competition were unlawful, 
and the Commission was given power to suppress and 
punish unfair methods of competition. Under this pro- 
vision the Federal Trade Commission has stimulated and 
encouraged fair trade practice agreements at the re- 
quest of different lines of industry, the members of 
which havé been encouraged to enter into an agreement 
not to do certain things which were recognized to be 
unfair methods. 

There are some who believe that by this process of 
elimination, under the powers of the Federal Trade 
Commission, transactions which were not unfair to the 
publie could find legal justification. A large number of 
such fair trade practice agreements have been entered 
into and claims are made that the Federal Trade Com- 
mission by its stimulation of these agreements is accom- 
plishing all that should be required and all that can be 
done without becoming detrimental to the public in- 
terests. 


whether, under all the circumstances, anything can be 
done to better conditions in the wasting industries; and 
if it is decided that something should be done, then what 
plan of action should be followed and having decided 
upon the course to pursue, to decide upon a concrete 
plan and provide the means by which an earnest effort 
may be made to put into effect the plan proposed. 


HE Sherman Anti-Trust 

Law was enacted to protect 
every individual in his right to 
develop any business opportunity, -and to protect the 
publie against monopolistic control of production or 
prices. It was an honest effort on the part of govern- 
ment to foster individual incentive and to protect the 
consumer. In many respects this law has served a very 
useful purpose, and in others it has been a great detri- 
ment. 

This has been particularly true as it relates to the 
wasting industries. The plan has fostered a competition 
which is wasteful in the extreme of mineral resources 
which, once exhausted, can not be replaced. 

Again, this law, while preventing agreement among 
individual competitors in business development, does not 
prevent the purchase of these competing companies by 
one organization. The result is centralized control of 
business through chain business operations. Combina- 
tions through ownership are beyond the control of the 
anti-trust laws, but exert the same influence in the con- 
trol of production and prices as could be exercised by a’ 
combination of the same business units. Such combina- 
tions would be subject to governmental control at any 
point where the public interest was menaced. 

During the years since the passage of this act, there 
have been continual efforts to avoid the law, to adjust 
it to meet the requirements of trade, to adjust trade to 
meet the requirements of the law without hampering its 
progress, and to pass other laws intended to preserve 
its good effects and to remedy the ill effects produced by 
the drastie application of the principles of the law. 

The Clayton Act, the Adamson Bill and the Federal 
Trade Commission Bill were enacted with this general 
end in view. Today in the mineral industry the pro- 
hibition of agreements between various holders of min- 
eral reserves has resulted in a waste of natural resources, 
a waste of production energy, a dislocation of business 
stability, and a disorganization of market supply. 


Those Anti-trust 
Laws 
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ae ILVER in world markets is 
Mining and at the lowest price in his- 
Price Levels tory. No industry is suffering 
more from declining price levels than is the non-ferrous 
metal mining industry. To put it in a different way the 
mining industry is more nearly perfect in efficiency, by 
comparison, than other industries, as shown by produc- 
tion. Prices in the industry as compared with pre-war 
price levels are much below the average of general price 
levels. 

The net result must be a curtailment of development 
until such time as market demands shall exceed the sup- 
ply. In the meantime the mining industry must seek 
not only to limit supply to meet the demand, but to 
increase the demand by developing new uses for the vari- 
ous metals. These problems are being worked out to 
some extent by the various special organizations devoted 
to each particular line of the industry. The zine in- 
dustry, through the American Zinc Institute, at its meet- 
ing in St. Louis last year agreed upon a comprehensive 
plan looking to increased uses for zine. It may be that 
the plan proposed was too ambitious and comprehensive, 
but it is a matter of great regret that thus far the plan 
has not been put into operation. It is hoped, however, 
that greater effort will be made in this behalf. The 
Copper & Brass Research Association has accomplished 
a magnificent result. The coming meeting of the Ameri- 
can Zine Institute in St. Louis next month should make 

-a marked advance in this movement and be the begin- 
ning of a serious and effective effort to bring about a 
greater use of zine in industry. 


Silver and proves continuing downward 


trend of silver prices con- 
World Markets stitutes a grave menace to 


world trade. The establishment of the gold standard in 
any country should not mean a discontinuance of its 
use of silver in subsidiary coinage, notwithstanding the 
first strong impression in the public mind that with the 
establishment of a gold standard there will be no fur- 
ther use for silver as the circulating medium. Outside 
the horded supplies of India and China, the United 
States has absorbed more silver than any other nation. 
Second place in this regard must be accorded to Eng- 
land, notwithstanding its debasement of its coins at the 
close of the war period. 

We have advocated the calling of an international con- 
ference on silver by those countries which produce four- 
fifths of the world’s silver—Peru, India, Bolivia, Mexico, 
Canada and the United States. The present price level 
will accomplish all that such a conference could accom- 
plish with reference to the limitation of production. 
Silver at 40 cents will only be produced as a by-product. 
But the use of silver for industrial purposes should be 
and can be very largely increased. Sterling silverware 
might easily absorb much in excess of our own produc- 
tion. The foolish psychology of manufacturing silver- 
smiths has, we believe, been largely responsible for pre- 
venting that larger use of silver which would add to the 
luxury as well as the economy of living well. The con- 
tinual changing of patterns offered to the trade, neces- 
sitating prices so high that only the wealthy can afford 
them, while denying to the people of ordinary wealth 
the use of sterling silver in tableware because of pro- 
hibitive prices, is a ban upon the silver-producing in- 
dustry which should be and can be removed by proper 
effort. 
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A few years ago the Bureau of Mines undertook inves- 
tigations looking to the creation of a non-tarnishable 
silver alloy. Some progress has been made but no per- 
manent remedy has been devised. 

We again urge the necessity for a silver conference 
both as to the world situation and the domestic situation. 
The agitation in behalf of a tariff on silver has furnished 
an outlet for expression by many who have not studied 
the situation, who do not realize that a tariff against 
the importation of an article which is never imported 
would not only be futile but foolish. Should the time 
come when we are able to develop increased uses of sil- 
ver and to develop a domestic market for all of our home 
production, the subject of a tariff might well then be 
considered. 


The Panic HERE is much divergence 

of opinion concerning the 
of 1929 effect which the 1929 stock dis- 
turbance would have upon business. 

There are those who regard it as altogether a calamity. 
Those who believe in this theory are largely found in 
the ranks of two classes—the pessimists who always look 
upon the dark side, and the gamblers who have lost 
money. But it is to be assumed that those who pur- 
chased stocks as an investment bought upon the basis 
of earning power, and earning power is not controlled 
nor largely influenced by the high or low price quoted 
by the stock exchange. 

The man who buys stock at a price not justified by its 
legitimate earnings, in the hope that a bigger fool than 
himself will shortly buy his stock at a higher price, is a 
gambler and should take his losses philosophically. 
Sound and unsound stocks represent now the same value 
that they did before the collapse in Wall Street. 

The panic of 1929 has served a very useful purpose. 
It has challenged the belief that a continually rising 
market would always reward the foolish investor. All 
the money lost in Wall Street by the lambs was made by 
those wise enough to profit thereby. The intrinsic value 
of the stocks traded in at the present time is practically 
the same as it was before and during the panic. The 
Nation was reminded of what it already knew, that 
trends of business uplift are not uniform, and, while 
the valleys of depression are less frequent and less 
violent at this time than formerly, because of the better 
perfected government control of credit, yet there must 
be at times some recession because nothing can continue 
to go up forever. 

There are many who believe that the money with- 
drawn from Wall Street speculation has been invested 
in sounder business enterprises ; that millions taken from 
the savings banks and life insurance companies has been 
invested in these stocks at the sacrifice prices and that 
altogether the business of the country is upon a sounder 
basis than it was before the stock disturbance. 

All of the country’s wealth is still in existence; all of 
its production machinery is in fine condition; it has lest 
none of its consumers; and while these consumers may 
be temporarily a trifle more prudent in expenditures, all 
must be fed, clothed and housed. The panic of 1929, 
distressing as it may have been, is not an unmixed evil 
but perhaps a necessary event in the stabilizing of in- 
dustrial conditions and a satisfactory business pros- 
perity. 


| 
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NE of the most brilliant, 
The Rule of CRicousee and versatile of 
the Jungle writers is George H. Cushing, 
for many years editor of The Black Diamond, later gen- 
eral manager of the American Wholesale Coal Associa- 
tion, and now the editor of Cushing’s Survey. Mr. Cush- 
ing has the ability to paint the sunshine in somber and 
threatening colors and to make the most pitchy sable as 
effulgent as the summer sun. 


In a recent issue of his Survey, Mr. Cushing says: 


“Coal people need to make money but find themselves in 
rather a bad general situation. In order to make money, 
they need money. If they are going to get that money— 
and if they cannot borrow it at any proper rate of interest— 
they must work in conjunction with those who have the same 
or a kindred problem to solve. Two groups working for one 
profit can do better in combination than if the same two 
groups, separately and opposed to each other, are trying to 
make two profits. It is for that reason that I suggest that 
coal should combine with its natural allies. It can thus get 
the profit that it needs; maybe, even, it can get the credit, 
quickly, which it should have.” 

There is sound logic in this suggestion providing that 
these consolidations shall be comprehensive enough that 
the larger units shall be able to take over the smaller 
units, many of which are not able to make a profit but 
are able to demoralize markets. The hope that springs 
eternal induces their continuance, in the belief that 
sometime conditions may change so as to save their in- 
vested capital. 

A plan by which this might be accomplished has been 
presented by The American Mining Congress, but has 
gained little momentum largely because of the individ- 
ualistie independence of the separate units, none of 
which is willing to sacrifice its own individuality even 
though a much more satisfactory business situation 
might result. The ‘‘rule of the jungle’’ or the ‘‘sur- 
vival of the fittest’’ is declared by many coal leaders 
to be the policy of the industry. To this and other more 
desirable ends The American Mining Congress has also 
developed a comprehensive mechanization program 
through which more efficient production has been ac- 
complished by many operators. This is being rapidly 
adopted by the industry. 

It is a fact that a considerable number of coal opera- 
tions are profitable under present conditions, but the 
fact that coal mining is ever unprofitable is a standing 
libel against the business sense of the coal operators. 

Bituminous coal has a certain and sure market for more 
than 500,000,000 tons of coal annually. The production 
of this coal should leave the operators with at least 
$250,000,000 more at the end of each year than they had 
at the beginning. 

Coal operators have wanted to lay all their troubles 
to the restrictions of the Sherman Anti-Trust Law. Un- 
der the rule of reason promulgated by the Supreme 
Court of the United States, there is nothing whatever 
to stand between coal business and real prosperity ex- 
cept the unwillingness of the coal operator to give up 
his personal prestige for the sake of the industry. 


Rock Dust 

and Accidents learned and costly lessons 
of the past, attention is again 

directed to the subject of rock dust barriers and rock 

dusting as a means of checking explosions in mines. The 

Bureau of Mines Serial 2977 presents the latest informa- 


EST we forget the hard- 
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tion developed in this work and merits careful study and 
full consideration. The point is made that without the 
provision of means to keep coal dust out of the mine 
atmosphere, a rock-dusting program in a mine is ex- 
tremely difficult of the proper measure of accomplish- 
ment. Coal dust must be kept at the face where cutting, 
drilling, blasting and loading tend to throw it into the 
atmosphere of the mine. Water lines in the working 
faces, water on the cutter bars of the mining machines 
and wetting down the broken coal before loading will 
lay the dust at the face and permit the rock dust on ribs, 
floor and roof to remain effective. 

Rock dusting is not a cure-all. It is an excellent safety 
precaution and one being adopted very rapidly. 


Stock Market _ recent dramatic drop 
Deflation in security prices left many 

banking institutions in a seri- 
ous predicament similar to that which followed the de- 
flation of farm land values in the agricultural states in 
1920-1922. The ‘‘ecrash’’ in the stock market will not, 
however, result in numerous bank failures such 
as grew out of the depression of farm-land prices; 
because, whereas it was practically impossible to liqui- 
date at any price ‘‘frozen assets’’ that consisted of real 
estate, collateral assets that consist of stocks and bonds 
ean be disposed of rather easily at some price. In other 
words, although the banks in the present crisis have 
suffered losses because of holding securities as collateral 
that, at the present deflated prices, are inadequate, yet 
these securities can be moved and the loans liquidated 
at somewhere near their face. And this will save the 
banks. 

Spokesmen for agriculture, during the tariff hearings, 
frequently alluded to the high level of stock and bond 
prices as evidence of a prosperity in other lines of in- 
dustry that was not being enjoyed in agriculture. They 
demanded economic equality regardless of the means to 
be used for its accomplishment. Through the farm re- 
lief and tariff bills, they hoped to secure ‘‘equality of 
opportunity and a share in the country’s prosperity.’’ 
Of course, deflation in stock and bond prices was not 
anticipated; but since it has happened, it may be ob- 
served that just as the war and early post-war period 
was punctuated with excessive speculation and rural 
land booms at inflated prices with the use of credit in- 
stead of capital, so likewise the period, 1926-1929, was 
attended by an orgy speculation in securities with the 
use of excess credit instead of capital. 

The industrial East and the agricultural West and 
South now are apparently in the same economic boat. 
They must find a safe harbor in the sea of legislation. 
The continuation of a sound protective tariff system is 
essential. The maintenance of industrial activity, and 
moderate development and expansion in all lines of in- 
dustrial enterprise to keep pace with the country’s 
growth are vital to prosperity, both present and future. 
Whether or not agriculture and other industries shall 
shortly forget their lesson, the banking interests of the 
country will not soon forget theirs. Conservative bank- 


ing methods and careful use of credit under Federal 
Reserve control may be the means of securing stability 
in industry through the elimination of over-development, 
over-expansion, over-production, over-capitalization, and 
the evil consequences of inflation through the excessive 
use of credit. 
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HE Britsh have been con- 

trolled politically by what 
Labor they term ‘‘Labor-Govern- 
ment.’’ There have been many members of the Labor 
Cabinet with decidedly socialistic views. It is there- 
fore interesting to note the attitude of one member of 
the present Cabinet, a pronounced Socialist, and a so- 
called labor leader. We refer to the recent speech of 
Mr. Thomas, who deprecates all unnecessary govern- 
mental interference with private enterprise and defines 
the duties of government as ‘‘to keep peace and order 
at home and abroad, to spend less on ships and guns and 
armies, and to make it clear that patriotism is not the 
monopoly of any political party.’’ He declared posi- 
tively against government development of the electric 
power industry, and added further the following amaz- 
ing statement—that is, amazing, coming from its source: 
‘‘There is too much tendency in this country now to be 
spoon-fed. All that any government could do would be 
infinitesimal compared with what business could do for 
itself.’’ 


Some of our socialistic brethren could learn a lesson 
from these remarks. The tendency in this country 
toward government ownership—government control, 
whether by acquisition, regulation or commission—is 
sufficiently serious to warrant pause and consideration, 
and Mr. Thomas’ statement shows that in practice even 
the socialist finds his theories a failure. 

Socialists are learning none too soon that: ‘‘The fun- 
damental purpose of a government is to deliver justice 
and protection to its citizens without a profit, and the 
building of a surplus in the treasury of a government by 
the taxation of its citizens is a vicious and a dangerous 
thing. 

‘The fundamental purpose of a business is to furnish 


Spoon-F ed 


merchandise or service to its customers at a legitimate 
profit, and the building of a surplus in a business is a 
necessary and desirable thing.”’ 


The Industrial N AWAKENING of sleep- 
South ing industrial possibilities 

of that geographical division 
known as ‘‘The South,”’ is taking place. The Industrial 
Development Conference held at Little Rock, Ark., in 
March, under the auspices of the Southern Division of 
The American Mining Congress, furnished convincing 
evidence of an aroused interest in southern resources 
and industries.. The governors. of several states were 
present, and others were represented by high state offi- 
cials. Mines and minerals,. power units and public 
utilities, railroads and manufactures, newspapers and 
periodicals, Chambers of Commerce and development 
boards—in fact, every branch of industrial activity and 
every state public institution or agency connected there- 
with, were represented in larger numbers than ever 
before attended such a meeting held in the South in the 
interests of the 16 Southern States comprising this geo- 
graphical division. 

According to an estimate of the National Industrial 
Conference Board, the South’s wealth is $81,000,000,000 
—a gain of approximately nine and one-quarter billions 
over 1922. This is a larger gain than is shown for any 
of the six other geographical divisions of the United 
States. The gain in the Middle Atlantic division—New 
York, New Jersey, Pennsylvania and Delaware—being 
the nearest with a gain of approximately nine billion 
during the period since 1922. And, at the present time, 
the South ranks, in economic wealth, second only to the 
above-mentioned Middle Atlantic States. This shows 
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that the South’s great power resources, fuel supply— 
both coal and oil, raw materials, transportation facilities 
—both rail and water, marketing advantages, and labor 
supply, are drawing industrial capital and enterprise 
into that vast territory. 

The Little Rock conference was a success. Growing 
out of it is a movement to establish a cooperative and 
systematic organization of all state institutions and 
agencies for the encouragement and advancement of 
industrial development and welfare. It is the purpose 
of this movement to have all of the Southern States pull- 
ing together in the effort to secure the greatest possible 
development and utilization of their known tremendous 
potential mineral, industrial and economic resources. 
Upon the success of this effort depends more rapid 
growth in population, more manufacturing enterprises, 
building and construction activities of a larger scope, 
increased efficiency in transportation facilities, and 
southern agricultural prosperity, all of which will en- 
large the taxation base of both states and Nation, and 
make possible further improvements in public schools, 
highways, and works. 


Senate Passes FTER many months of 
Tariff Bill hearings and debate and 

parliamentary maneuvering, 
the Senate, on March 24, passed the tariff bill. It is now 
in conference. Its enactment into law during April 
seems assured. Generally speaking, it is a sound pro- 
tective measure for the upbuilding and maintenance of 
home industries. Some instances could be cited where 
the needs of a domestic industry were ignored; but these 
are exceptions where, because of sectional differences of 
opinion, it was impossible to make a determination upon 
the merits of the case. Others could be found where, 
because of the lack of general or public interest, the 
cases of the home industries needing protection were 
submerged under the volume of items that commanded 
widespread attention. 

The bill may be changed somewhat in conference. The 
House members of the Conference Committee certainly 
will not approve the elimination of the flexible provision 
or the debenture plan for farm relief as approved by 
the Senate. Therefore, the Senate doubtless will recede 
on these features of the measure passed by that body. 
It is believed there will be little controversy between the 
House and Senate conferees over rates. Most rates re- 
duced by the Senate below those in the House bill, ae- 
cording to general opinion, will be raised. Rates ap- 
proved by the Senate higher than the House rates in 
most instances are expected to stand approved in con- 
ference. , 

The protective tariff policy for development and main- 
tenance of domestic industries has again triumphed. 
The uncertainties of the last few months have been 
largely dissipated, and business men can now plan for 
several years of commercial and industrial operations 
that will be uninterrupted and unhampered by doubt as 
to the effects of foreign competition. We predicate this 
statement upon the belief that President Hoover will 
sign the bill. Of this, we think there is no question. 
Prompt action that will place the measure on the stat- 
ute books, is far more important now than any question 
of individual rates or sectional ideas concerning tariff 
policies. To permit business men and industries to re- 
turn to their normal tasks and functions is the all- 
important feature of the tariff situation now. 
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THE INTERNATIONAL 
FLOW OF COPPER 


By C. E. Julihn * and 
Lewis A. Smith ** 


TOTAL SUPPLY 1227.037 METRIC TONS 


EN the first dec- 


T\ON 


chief producer in 


ade of the nine- 


From Domestic ORE 
675% 


that period, pro- 


teenth century, 
world production 
of copper aver- 
aged about 18,000 


viding more than 
48 percent of the 
world total; Chile 
followed with 11 


short tons per 
annum, of which 


percent; Spain 
and Portugal with 


Europe supplied 
nearly 70 percent. 
England produced 
40 percent of the 
world total; Rus- 
sia, 18 percent; 
Japan, per- 
cent; Chile, 9 per- 
cent; Sweden and 
Norway together 
7 percent; and 
Germany, 2 per- 
cent. At that time 
practically no production of copper was 
made by North America. Most of the 
copper produced was consumed in Europe 
and Japan. 

From 1800 to 1927, inclusive, the total 
production of copper was 40,500,000 short 
tons. During the production of this 
huge total, a pronounced change occurred 
in the sources of supply. North America 
produced 56 percent of the total; Europe, 
16 percent; South America, 
14 percent, and Asia, 6 per- 
cent. Australasia and Africa 
about 3 percent each.’ 

Of individual countries 
the United States was the 
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TOTAL DEMAND 1.227037 METRIC TONS 
Uniteo States Copper 
Suppty AND DEMAND IN 1928 


C. E. Julihn 


nearly 7 percent; 
Japan with 6 per- 
cent. The rela- 
tive importance 
of England, Ger- 
many and Russia, 
as copper pro- 
ducers, declined so 
that their com- 
bined production 
through the 
period amounted 
to only 8 percent 
of the world total. Likewise, there 
occurred through this period of 127 
years a great shift in centers of con- 
sumption as the United States became 
the most important consumer, ultimately 
requiring 40 percent or more of the 
world’s annual production. 


The present status of world production 
and consumption is indicated by that of 
the year 1928, summarized 
by continents in Table I. 

Succinctly stated, it may 
be said that North and South 
America supply nearly 80 
percent of world production 
while North America and 
Europe consume over 90 
percent of it. 

The stated world produc- 
tion of copper is detailed by 
countries in Table II. 

The outstanding facts 
here are the huge prepond- 
erance of United States pro- 
duction, exceeding that of 
all the rest of the world, 
and the large production of 
Chile, amounting to more 


than 16 percent of the total, or about the 
same as the combined production of Bel- 
gian Congo, Japan, Canada and Peru. 
These six countries together produce 87 
percent of the world total. Adding the 
productions of Germany, Mexico, Spain 
and Great Britain accounts for 95 percent 
of all the copper produced. Small quan- 
tities of copper ore produced by 10 other 
countries. 

The stated world consumption of cop- 
per is detailed by countries in Table III. 

Here again the United States is the 
outstanding country, with consumption 
of nearly 43 percent of the world total, 
which is about three times that of Ger- 
many, next in importance, and which 
about equals the combined consumption 
of Germany, Great Britain, France, 
Japan and Italy. These six countries 
account for 84 percent of the total con- 
sumption. Belgium, Russia, Spain, 
Sweden, Czechoslovakia and Canada con- 
sume an additional 10.5 percent, making 
over 94 percent for the 12 countries 
mentioned. 

Viewing the situation as a whole, it 
stands out in bold relief that merely six 
countries provide 87 percent of world 
production, while merely six countries 
consume 84 percent of it. Thus stated, 
it might be presumed that the consumers 
of copper were those fortunate enough to 
possess copper mines; but comparing the 
chief producers with the chief consumers 
shows that this is not the case. 


Producers Consumers 
Percent Percent 
42.5 
Germany oa 14.8 
Great Britain 9.5 
7.4 
4.7 
4.5 


The chief consumers are seen to be 
the most highly industrialized nations; 
the chief producers are those that have 
copper deposits of economic grade; but 
possession of great copper deposits does 
not cause Congo, Chile, and Peru to be- 
come important consumers of the metal. 
The United States and Japan happen to 
be fortunate in the possession of copper 
deposits that supply or nearly supply 
the requirements of their industries, but 
presumably they would import copper if 
they did not possess it since its price is 
fixed by world markets with only mod- 
erate differentials due to the cost of 
transportation. In other words, con- 
sumers of the United States buy their 
copper in competition with consumers 
of other countries; and producers of the 
United States sell to the highest bidder 
without regard to his nationality. 

The stated facts are likewise illustra- 
tive of the folly of nations who are 
obsessed with the idea of rendering them- 
selves independent with respect to min- 
eral supplies. This cannot be done by 
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UNITED KINGDOM 
Consumption 
162,000 tons 
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FRANCE JAPAN ITALY 
Consumption Consumption Consumption 
126,700 tons 79,900 tons 77200 tons 


100 percent represents total consumption of country 


Black segment represents portion supplied by domestic smelters 
White segments represent origin of imported copper 


any nation. The possibility of produc- 
tion is determined by the relative bounty 
of nature in various parts of the world; 
and with production once effected the 
mineral or metal will flow to the coun- 
tries willing and able to pay most for it. 
This flow is governed by economic laws 
which cannot be thwarted, except tem- 
porarily and at high cost to the nation 
attempting it. 

The character of the present flow of 
copper is indicated by the international 
balance of copper exports and imports in 
1928, shown in Table IV. 

The flow of copper shown in Table IV 
includes only copper as such, in the form 
of crude copper, refined copper and 
primary manufactures of pure copper 
such as rods, sheets, wire, etc. It also 
includes reclaimed copper, but excludes 
ores, concentrates, precipitates, matte, 
etc., and alloys and secondary manufac- 
tures. It is regrettable that a complete 
picture of the flow of this important 
metal cannot be made, but statistics of 
the world as a whole are vague as to the 
copper content of ores, alloys and second- 
ary manufactures. The latter, for ex- 
ample, are commonly reported by value. 

In 1928 the total copper exports of all 
nations was 1,144,918 tons; the total of 
imports reported was 1,131,398 tons; the 
average of the two is 1,138,158 tons, or 
practically two-thirds of world produc- 
tion for that year. It seems probable 
that if the copper content of ores, etc., 
alloys and other secondary manufactures 
of copper entering international trade 
were known, it would be found that as 
much as the entire annual production of 
copper flows-in some form in interna- 
tional trade during the year. 

Eleven countries are seen to have an 
excess of exports over imports, Chile 
leading with an excess of 272,000 tons, 
the United States being second with 210,- 
000 tons, Congo third with 106,000 tons. 
Canada, Peru and Mexico, together pro- 
vide 135,000 tons more. 

Eighteen countries have net imports, 


FLOW OF COPPER INTO THE IMPORTANT IMPORTING COUNTRIES IN 1928 (METRIC TONS) 


TABLE I.—CONSUMPTION AND PRODUCTION BY CONTINENTS, 1928 


Production Consumption 
Metric Tons Percent Metric Tons Percent 
1,007,062 59.06 746,000 43.38 
127,436 7.47 12,100 0.70 
1,705,343 100.00 1,719,500 100.00 


(a) Estimate (2,000 tons for Chile). 


TABLE II.—WORLD SMELTER PRODUCTION 
OF COPPER BY COUNTRIES, 1928 
(Metric tons) 


TABLE III—CONSUMPTION OF COPPER BY 
COUNTRIES, 1928 


(Metric tons) 


Quantity Total GeFMANY 253,700 14.80 
United Kingdom .......... 162,000 9.45 
112,450 6.59 77,200 4.51 
39,000 2.29 Czechoslovakia ............. 20,500 1.20 
Total first 10 countries... 1,615,015 94.71 Switzerland ............... 18,700 0.80 
15,086 0.88 China... 11,600 0.68 
8,849 0.52 Australia 9,600 0.56 
Northern Rhodesia ........... 6,026 0.35 Netherlands .............+. 5,800 0.34 

Total second 10 countries. 87,225 4.11 
Remaining 6 Reported States.. 3,103 0.18 1,712,550 100.00 

1,705,343 100.00 

* Estimated. 
TABLE IV.—INTERNATIONAL BALANCE OF COPPER EXPORTS-IMPORTS, 1928 
(Metric tons) 
Countries Having Excess of Exports Countries Having Excess of Imports 
Exporting Net Importing Net 
Country Imports Exports Exports Gountry Imports Exports Imports 
United States.... 289,728 499,648 209,910 Germany ....0.0.. 227,000 21,800 205,200 
271,900 271,900 United Kingdom.. 152,900 14,000 138,900 
Belgian Congo .. ....... 106,000 106,000 PEGS cocccrvcces 126,000 1,600 124,406 
9,600 47,500 37,900 78,900 2,600 76,300 
100 52,300 52,300 75, 32,00 43,000 
190 44,500 44,400 26,500 26,500 
Yugoslavia ...... 4,400 15,100 10,700 Czechoslovakia ,70 3,800 18,900 
ML vsicecaskase 1,900 7,600 5,700 Switzerland ...... 22,200 8,500 13,700 
5,300 5,300 weden ,000 18,200 
3,900 Japan ........... 14,700 100 14,600 
980 980 Austria 14,260 2,190 12,070 
Hungary 11,100 11,000 
305,838 1,054,728 748,890 9.9 50 

Netherlands ...... 5,900 100 5,800 
British India ..... 4,400 200 4,200 
SUMMARY 4,300 1,000 3,300 
748,890 Tons Greece ........... 2,40 150 2,250 


13,520 Tons* 
* Copper in transit at ends of years 1927 and 


as Denmark. Turkey. Latvia. Finland, Central America, etc. 


1928, and unaccounted imports to such countries 
Only major countries considered. It is 


likely that remaining countries are largely importing but unlikely that they would exceed 13,520 tons. 
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ConsUMPTION, THAN 


96.7% 


Black segments represent portion consumed and stocked at home 
White segments represent destination of export surplus 
FLOW OF COPPER FROM THE IMPORTANT EXPORTING COUNTRIES IN 1928 (METRIC TONS) 


Cermany leading with 205,000 tons, 
Great Britain, France, Italy and Belgium 
requiring together 383,000 tons. All 
other European countries but Yugoslavia 
and Spain have an excess of imports. 

The major currents of world copper 
flow covering about 90 percent of its 
total are as follows: 


To United States from: 


Metric 
tons 
Canada and Mexico.......... 88,000 
To Europe from: 
Metric 
tons 
Belgian Congo 60,000 
670,000 
To other European Countries from: 
Metric 
tons 
15,000 
To Asia from: 
Metric 
tons 
United States ........... ..-- 24,000 
Total Exported Copper ac- 
counted for above.......... 1,019,000 
Total Copper Exported....... 1,145,000 
Total Copper Imported....... 1,131,000 


The accompanying diagrams indicate 
production, exports, imports and con- 
sumption of the United States and 10 
other countries of chief importance as 
producers or consumers of copper. Tab- 
ulated details of the copper trade of 
various countries in 1928 follow. 


These data have been selected and 
compiled from more readily available 
sources including the Mineral Resources 
of the United States, official reports of 


other countries and the annuals of Met- 
allgesellschaft and the American Bureau 


BELGIAN CONGO* 


Metric 
of Metal Statistics. tons 
112,450 
Metri Consumption and Stocks................. 6,450 
Exports to: 
Mozambique 
Tanganyika 
Stocks (withdrawn) 25,855 
499,648 
Exports to: Percent 4 
7.30 1NOTE: Imports will not agree exactly with 
6.89 exports reported, but it is likely that the per- 
Canada... 5.24 centages will fairly closely approximate the ulti- 
3.91 mate destination of Katanga Copper Exported. As 
Sweden 2.63 may be seen, the reports show the country of 
0.57 ports of entry to which the copper went rather 
NOrway 0.46 than the actual country to which exports were 
SPAIN 0.43 directed. Therefore, there are presumably with- 
0.37 drawals from port and mine stocks or certain 
Denmark .......-.. seeeeeeerecseeeeees 0.33 amounts in transit at the end and beginning of 
4.31 
100.00 CANADA 
Metric 
CHILE tons 
56,600 
tons 
Cc 18,700 
277,500 Exports to: Percent 
3,600 
Exports to: Percent 100.0 
12.7 
9.9 Metric 
Italy (imports imto).............eeeeeee 8.5 tons 
46,500 
PERU 1,500 
45,000* 
— Imports from Percent 
China 0.0 
Consumption and stocks................. 90 
Exports to: Percent 100.0 
output. * Estimated. 


lUnrreo Staves 41.1%) Becium 46.5% 
| 
HI BELGIAN CONGO 
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UNITED KINGDOM 


Metric 
tons 


Metric 


48,500 
21,800 
253,700 
Imports from: Percent 
3.0 
1.2 
0.6 
0.9 
0.2 
MEXICO 

Metric 

tons 
45,900 
Imports 100 
44,500 
Consumption and 1,500 
Exports to: Percent 
Cmited Btates Nearly the en- 


tire output. 


YUGOSLAVIA 

Metric 

tons 
15,100 
19,500 
4,400 
Exports to: Percent 


tons 


CZECHOSLOVAKIA 


tons s 
162,000 Consumption "20,500 
Belgian Congo, Portuguese Africa........ 3.7 Germany 42.0 
Total 100.0 
SWEDEN 
Metric Metric 
tons Tons 
2,200 Production (refined) 3,396 


Metric 

tons 

79,800 
77,200 
Imports from: Percent 


Total 


Metric 

tons 


Exports 


Consumption 


Exports from: Percent 
14.6 

100.0 


* Actual imports 14,664 tons and exports 117 
tons. 


HUNGARY 
Metric 
a Tons 


Exports 


Imports from: Percent 


Consumption 22,100 Belgian Congo 
etric 
42. nite tates 47. 5,900 


GERMANY 
Metric 
| — 
SPAIN 
Metric 


see 


© Harold Gray 


3 

E 
< 


* 
t 
t 
Van 
a” 


The PRICE 


of COPPER 


By 
Rost. E. TALLY * 


THE price of copper has been one of the 
current topics of discussion during recent 
months, particularly among consumers of 
the metal, engineers, stock brokers and 
those interested in copper securities. 

Consumers have been expecting a break 
in the price of the metal, while individual 
producers have been trying to bring about 
a condition of stabilization. This, how- 
ever, has not met with any great degrees 
of success, as collective curtailment, 
which is the only effective process for 
stabilization, is illegal. 

While some of the domestic manufac- 
turers and users of copper and brass con- 
tend that the price of copper is too high, 
the most active criticism in this respect 
comes from abroad. 

Most of the domestic manufacturers 
are concerned over the effect that a re- 
duction in the price of copper would have 
on their standing orders and inventories. 
They favor fair prices with reasonable 
stabilization limits as against the violent 
fluctuations of the past. 

Production statistics have been pre- 
pared and published to show why the 
price of copper should be reduced, and 
while the statistcs are probably correct, 
with the exception of costs, the conclu- 
sions drawn therefrom are subject to 
very serious differences of opinion. 

Statistics are of uncertain value, unless 
they show the results of consumers and 
producers, and particularly the prices and 
other conditions at which copper is re- 
placed by cheaper substitutes. 

Unfortunately, cooperation between 
producer and consumer has not reached 
the stage where this has been possible, 
but the present controversy between these 
groups will have served a useful purpose 
if it results in a constructive spirit of 
cooperation, one in which the interests of 
producers, consumers and the public will 
receive serious and just consideration. 

It is claimed that copper consumption 
would be largely increased if the price 
were reduced, but no supporting data or 
arguments have been presented to con- 
firm this theory. : 

Copper consumption varies in accord- 
ance with general business conditions, and 


* President, United Verde Copper Company. 
President, The American Mining Congress. 


with the ability of the industry not only 
to maintain its position in the trade, but 
to find new uses for the metal. 

The recent falling off in consumption 
is due to the recession in business; to 
inventory reductions of the fabricators, 
and to extraordinary efforts in the ac- 
cumulation and use of scrap copper. 

The old custom of buying on the basis 
of 60-90 days delivery has been tempor- 
arily abandoned. The large stocks of 
unsold copper carried by producers assure 
consumers of immediate delivery, and it 
is, therefore, to their advantage to buy 
spot copper, for which no premium has 
been charged. 

Service and cost are the deciding 
factors in the use of copper as a com- 
modity, and other metals or alloys will 
replace copper as equivalent or improved 
service is rendered at lower costs. 

Improved service is the result of ag- 
gressive and well-directed efforts in the 
field of research, and in this respect the 
copper industry has been progressive. 
The manufacturing plants and selling 
agencies of the producers enable them to 
determine the approximate prices at 
which one metal may be replaced by an- 
other, and it is the general opinion of the 
industry that copper will maintain its 
position as a commodity, and that under 
present price conditions, no important 
substitution by other metals or alloys is 
justified. 

It has also been claimed that the price 
of copper is too high in comparison with 
the prices of other metals. There is no 
justification for this claim. The follow- 
ing table shows the prices of copper, 
zine, lead, iron and tin for the 15-year 
pre-war period, for the years 1922 to 
1929, inclusive, and for the year 1929. The 
war and early post-war prices are dis- 
regarded on account of the ununiform 
and extraordinary conditions prevailing 
during those periods. 


Copper Tin Lead Zine Pig Iron 

Cents Cents Cents Cents Cents 
1899-1913 . 14.962 33.33 4.51 5.29 0.77 
1922-1929 . 14.283 50.254 7.303 6.551 1.01 
18.107 45.155 6.833 6.512 0.89 


While 18 cents for copper may be con- 
sidered a fair price, it is not a high price, 
either from the viewpoint of average 
profit for the industry when true cost 


is determined, or when price of the metal 
is concerned in relation to the price of 
other commodities. 

During 1913 the average price of cop- 
per, as reported by the Engineering and 
Mining Journal, was 15.269 cents per 
pound. This price was representative 
not only of that year, but approximately 
the average of 15 years prior to the 
war. The Department of Commerce, 
through the United States Bureau of 
Labor, has for many years recorded the 
wholesale price of various commodities 
and averaged all prices in their index 
figure, for which 1913 was considered 
normal, or 100 percent. Upon the basis 
of 1913 as 100 percent, the average index 
for all commodities stood at 145.7 percent 
for the year 1929, upon which basis cop- 
per should sell at 22.247 cents to have the 
same relative buying power that it had 
in 1913. The actual average for 1929, as 
reported by the Engineering and Mining 
Journal, was 18.107 cents, or only 18.6 
percent above 1913 average price; indi- 
cating a buying power of 81.4 percent, 
equivalent to price of 12.428 cents. The 
present delivered price of 18 cents per 
pound is equivalent to 17.775 cents, E. & 
M. J., or only 16.4 percent above pre- 
war; indicating a buying power of 12.5 
cents per pound in terms of other com- 
modities. 

The copper industry has not fared 
well since the war, and 1929 is the only 
year since 1920 that copper averaged in 
excess of 14.6 cents per pound. 

Wages in the industry are based to 
some extent on the price of the metal, 
and the wage scale for several years 
prior to 1929 was below the average paid 
by other industries, and insufficient to 
maintain the standards of living to which 
employes in American industries are en- 
titled. 

Higher metal prices stimulate produc- 
tion. They enable some of the smaller 
and ‘higher cost properties to operate, 
and eventually result in over-production, 
followed by curtailment, with its conse- 
quent increased costs. 

These conditions are to be expected, 
and can not be prevented; but stabiliza- 
tion, if effective, will adjust supply to 
demand, along the natural line of eco- 
nomics. It should prevent serious inven- 
tory accumulations, and control the sit- 
uation within reasonable limits. 

A price reduction at this time would be 
most unfortunate, as costs have in- 
creased, inventories are above normal, 
and, if the price would break, it is prob- 
able that it could not be checked until it 
had become serious, thereby resulting in 
wage reductions, additional unemploy- 
ment and a temporary demoralization of 
the industry. 

The history of the copper industry has 
been one of peaks and depressions, which 
is an unsatisfactory condition for any in- 
dustry, and (Continued on page 294) 
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Importance of 


SAFETY 


BDURING the early months of the past 
year there was such an unexpected de- 
mand for copper that it became necessary 
for all the producers to make as much of 
the metal as possible. This resulted in 
the addition of new employes to the work- 
ing forces, many of whom were inexper- 
ienced men. At the same time wages 
were raised, a factor which always leads 
to less efficiency. Although production 
was materially cut in the last three 
months, on the whole the year was one 
of great activity. 

For several years ‘the management of 
Phelps Dodge Corporation has been mak- 
ing a great effort to reduce the number 
of accidents by impressing upon the 
whole organization the importance of 
safety. During the past year we have 
received splendid cooperation from our 
operating officials in the West in spite of 
their being especially occupied with other 
problems. We feel that, although im- 
provement has been made, there is plenty 
of room to secure still better results in 
the future, especially in regard to fatal 
and serious accidents. 

The figures given below may be of 
interest. They apply to our Copper 


By CLEVELAND E. DODGE * 


in Copper Mining 


smelting. Most of the employes are 
Mexican and experience has shown that 
they will take a great deal of interest in 
safety work. 

At Morenci, regular instruction and 
training in safety is given to new em- 
ployes. Methods of education are used 
for all the men, one means being by 
showing, during the lunch hour, lantern 
slides and movie films of safety practices. 
Goggles are required to be worn for cer- 
tain classes of work, such as breaking 
rock in the mines or in dusty parts of the 
smelter. Employes are also required to 
wear hard-boiled hats and safety shoes 
for all rough work. A great deal of at- 
tention is being given to the question of 
wearing protective clothing both in the 
mines and at the smelter and the regula- 
tions are strictly enforced. Ankle and 
shin guards are worn by some of the 
miners, where there is danger of acci- 
dents from sliding pieces of rock at 
chutes or grizzlies. Also, regular inspec- 
tion of all tools and equipment, especially 
in the mechanical shops, has been found 
beneficial in preventing certain types of 
accidents. 

At our coal mines, operated by the Stag 


PHELPS DODGE CORPORATION 
METAL BRANCH ACCIDENTS 


(Copper Queen—Morenci—Moctezuma—Old Dominion) 1923-1929 


Fatal Serious Slight Total 


Total per 
thousand 
shifts worked 


to haulage, next coming those due to 
handling tools. 

The question that is constantly asked 
about accidents is, “What does it cost?” 
The suffering and sorrow due to serious 
accidents and deaths is apparent to all, 
although impossible to measure. Our 
medical departments and hospitals have 
felt to a marked degree the decreased 
work resulting from fewer accidents. This 
represents a real economy, to say nothing 
of savings in payments under the Work- 
men’s Compensation Act. A bad accident 
record always means poorer efficiency and 
more labor turnover due to men being 
away from work. Taking these and other 
factors into account, it seems evident that 
any industrial company is justified, on the 
business side alone, in spending consider- 
able money in safety work. There is 
nothing new about this, but from the ex- 
perience of our company, I can give as- 


surance that it works out in a practical 


Total year, 8 73 9 90 038 m. % 

Total year, .- oe 149 108 268 122 money spent for education and propa- 

Total year, 4 431 949 1,894 Is value unless the 
ewe 20 7 1,769 .047 officials themselves a 

21 516 1,461 1,998 978 . make safety work a 
Percent Decrease in: major operating duty. 

1929 accident rate with 1928....... 57.2 22.2 76.5 40.6 : 

1929 accident rate with 1927....... 40.0 55.1 01.7 68.9 Is a 
1929 accident rate with 1926........ 0 1 . istic of human nature. abits of care 
1929 accident rate with 1925........ 50.0 84.1 99.1 94.0 t 

1929 accident rate with 1924....... 66.6 88.2 99.5 96.8 must be formed to secure good safety 
1929 accident rate with 1923....... 76.9 87.7 99.5 96.1 


Queen, Morenci and Moctezuma proper- 
ties and the Old Dominion Company. 
The company has a trophy which is 
awarded annually to the branch having 
the best accident record. Our Morenci 
Branch won the trophy last year with 
only six lost-time accidents, none of 
which were fatal. This branch produced 
an average of about 5,000,000 pounds of 
copper per month. A caving system of 
mining is used and the ores are treated 
in the usual manner by concentrating and 


* Vice President, Phelps Dodge Corporation. 
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Canon Branch, the number of accidents 
occuring last year as compared to two 
previous years showed a reduction, as 
follows: 


Fatal Total 


For both the last two years approxi- 
mately half the accidents have been due 
to falls of ground in the mines. The 
second greatest cause of accidents is due 


results. If children and grown people can 
be trained to be careful not alone in 
their work, but as well in activities dur- 
ing hours of leisure in the streets or their 
homes, it will do a great deal to reduce 
industrial accidents. It is a satisfaction 
to note that recently a number of civic 
and public organizations have been turn- 
ing their attention to this important ques- 
tion. If the people as a whole can only 
be brought to understand what is the real 
cost of accidents, we will see a great im- 
provement and the industrial companies 
that are now working hard to reduce 
accidents will find it a far easier task. 
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COPPER 


- - - the BASIS of 
many INDUSTRIES 


By WILLIAM A. WILLIS * 


Mi oDERN civilization has achieved its 
unique place in the record of human 
progress to a large extent as the result 
of a truly amazing series of mechanical 
developments and inventions. To de- 
scribe the era in which we live as a 
“machine age” is another way of indicat- 
ing that this is the Age of Power. 

Application of power to industry and 
commerce vastly extended the economic 
horizon of mankind. It removed from 
production the limitations of the human 
hand in speed, sustained effort and accur- 
acy. It opened far-flung markets and 
created larger demand through lowered 
costs. When power became the principal 
operating force of industry and com- 
merce, mass production and mass distri- 
bution came into existence with revolu- 
tionary effects. 


One of the basic materials upon which 
manufacturing depends is copper. It is 
no accident that industry uses copper and 
its alloys, brass and bronze, in ways so 
numerous and varied that they can not be 
summarized in a word. These metals 
have proven their value in the rigid tests 
of long experience and the industrial de- 
mand for them is increasing. 

Copper’s part in manufacturing is not 
always evident to the consumer, for some 
industries employ the metal in making 
products which do not themselves contain 
it. An example is the printed page now 
in the reader’s hand. The type in which 
these words are set was cast automati- 
cally from matrices made of brass. About 
500,000,000 of these brass matrices are in 
service today in newspaper and general 
printing plants throughout the world. 

Some industries consume copper that 
becomes an integral part of the com- 
pleted product, as in the manufacture of 
clocks and automobiles. Fabricating 
activities of this kind use copper both in 
the product itself and in the machinery 
that turns out the product. 


* Manager, Copper & Brass Research Associa- 
tion. 


Seventy-five percent of American in- 
dustry is now electrified. Hence, before 
an ounce of copper is consumed éither as 
mechanical equipment or as parts for 
products, the average industry is already 
employing copper for the transmission 
and use of power and frequently, also, 
for its generation. 

Power, through its expansion of indus- 
try, has been a factor indirectly respon- 
sible for the steady growth of the 
markets for copper, brass and bronze. 
With the application of power to indus- 
try, the need for machinery and for 
manufacturing materials increased. In 
supplying this need the producers and 
fabricators of copper have played an in- 
dispensable part. 

An interesting example of the indus- 
trial use of copper is in printing, to which 
brief reference has already been made. 
The staggering output of our modern 
printing presses would be impossible 
without the almost human mechanical 
equipment developed in the last genera- 
tion. Many hand operations have been 
eliminated by automatic machines and 
labor-saving devices. This equipment, 
like the presses, must be sturdy to with- 
stand heavy usage; it must be accurate 
in its operation and dependable. For 
these reasons copper, brass and bronze 
perform a legion of essential services in 
modern composing rooms and printing 
plants. 

One of the important uses of brass for 
printing is in the linotype. This re- 
markable machine is among the greatest 
labor saving devices of the industry since 
Gutenberg’s invention of movable type. 
It operates as simply as a typewriter, its 
intricate mechanical processes being con- 
trolled from a keyboard. Matrices of 
letters and symbols are assembled auto- 
matically and the machine casts from 
them in a single operation a complete 
line, or “slug,” of type for printing. The 
linotype takes the place of hand com- 
position. 


The matrices are brass and there are 
more than 500,000,000 of them in the 54,- 


000 linotypes now in use. The manufac- 
turers of the machine maintain a world- 
wide stock of more than 125,000,000 brass 
matrices in 50 languages. 

Manufacture of a linotype matrix re- 
quires the accuracy that goes into. the 
making of a fine watch. Small pieces of 
brass go through 56 individual mechanical 
operations, brass being used because the 
metal can be punched and machined 
easily. It withstands heavy usage and 
relatively high temperature. In produc- 
ing new letters the original design is cut 
on a plate of brass which becomes the 
master pattern. 

Matrices are fed into the linotype from 
a heavy case, or “magazine,” made of 
solid brass. The 28 “fingers” that guide 
the matrices through the machine are 
also of brass, as are the channel en- 
trances through which the matrices are 
distributed in the magazine after use. 

Larger and faster printing presses 
have developed with the growth of the 
reading public and the increasing de- 
mands upon newspapers. Tons of copper 
go into the presses manufactured every 
year, to say nothing of electrical uses of 
copper for the power plants of large 
metropolitan presses. The printing 
rollers of a press that turns out a regular 
32-page newspaper are supplied with ink 
from 128 copper tubes. 

In rotogravure printing the art work 
and type designs are etched on large 
copper cylinders. “Roto” sections of 
newspapers are printed from cylinders 
which have a copper plating about one- 
quarter of an inch thick. The printed 
sheet is dried by revolving steam drums 
made of copper. 


Brass has many uses in the accessory 
equipment of printing plants. One of the 
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large type founders consumes more than 
250,000 pounds of brass annually in the 
manufacture of printers’ rules and 
galleys. ; 

Closely allied with the printing indus- 
try in its economic significance is the 
production of pulp and paper. The world’s 
largest paper machine is in a mill in 
Canada, where pulp and paper production 
has become the most important manu- 
facturing industry in value of products. 
This machine produces a ribbon of paper 
304 in. wide at the rate of about 1,000 ft. 
a minute. The’ paper sheet is formed 
continuously on a strip of brass wire 
cloth-90 ft. long and 304 in. wide. The 
breast roll of the machine, more than 
2 ft. in diameter, is protected by a bronze 
shell and the table rolls, each a foot in 
diameter, are of cast bronze. Equipment 
for removing water from the paper pulp 
includes in this machine a, 26-ton bronze 
suction couch roll, six bronze suction 
boxes, a copper. save-all and a water- 
tight pit made of copper. a 

Throughout a modern paper mill 
copper, brass and bronze are indispens- 
able where moisture, acid solutions and 
combinations of mechanical and chemical 
conditions require the use of enduring 
materials. / 

To present a comprehensive view of 
all of the important uses of copper in 
industry would require an extended treat- 
ment far beyond the limits of this brief 
discussion. We can refer here to only 
two or three typical, outstanding branches 
of manufacture. The food and kindred 
product group leads all other American 
industries.today. In this mighty enter- 
prise copper and its alloys perform many 
important services in making the food 
supply of the world ready for assimila- 
tion. For example, it is estimated that 
manufacturers of dairy equipment con- 
sume between 4,000,000 and 6,000,000 
pounds of copper annually. At least 90 
percent of all the dairy machinery now in 
use employs copper, or alloys of copper, 
in some way. 

Copper lends itself readily to the con- 
struction of dairy equipment, while its 
heat conductivity gives the metal special 
uses. Copper parts can be dismantled 
easily for cleaning because they are rust- 
proof. 

In candy kitchens and factories shining 
copper kettles are a familiar sight. Their 
clean surface protects the purity of the 
products cooked in them and the kettles 
last for generations. There are copper 
kettles which have been in the service of 
candy makers for more than 70 years 
and are still in excellent condition. 

Leading manufacturers of candy have 
many uses for copper in their plant 
equipment. The metal does not tarnish 
in sugar solutions and helps the manu- 
facturer to maintain a high standard of 
purity and cleanliness. Copper is used 
for heating coils and for cooling appa- 
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ratus. Chocolate kettles and steam heated 
bon-bon pots are lined with it. Cooking 
thermometers and various measures are 
copper. It is also used in the construc- 
tion of high temperature vacuum cookers. 
Brass is employed for piping, bearings, 
cutting arms and other equipment. 

The heat conductivity of copper and its 
light weight adapt the metal well to the 
requirements of the candy manufacturer. 
It is also sufficiently strong to withstand 
the pressure of steam cooking; it will not 
crack and it can not rust. 

Copper plays an important role in 
sugar mills and refineries. A tropical 
sugar factory with a capacity of 2,000 
tons will have about 40,000 sq. ft. of 
copper in the evaporators and as much 
as 6,000 sq. ft. of copper in vacuum pans. 

Inhabitants of our large cities hardly 
realize the extent to which copper and 
its alloys are employed in order to assure 
a pure and dependable supply of water 
for the community. Every corner of a 
modern water works shines with copper, 
brass and bronze installations. Various 
piping is brass, while bronze has many 
uses such as pump rods, gates and valves. 
Copper is used almost exclusively for the 
refrigerating units in the filter house. 
Recording and indicating instruments 
necessary to control the delicate machin- 
ery throughout the plant are almost en- 
tirely of brass. 

The most casual glance at mechanical 
equipment employed in the production of 
textiles reveals a widespread application 
of copper and its alloys in textile mills 
and dyehouses. The major consumption 
of copper in this field occurs in the proc- 
esses of dyeing, washing, bleaching, dry- 
ing, printing, pressing and calendering. 
The, service value of copper is unequalled 
by any other material in the manufacture 
of such equipment as color kettles, cyl- 
inder drying machines and boiling-off 
vats. In some instances cylinder drying 
machines have been rebuilt after 40 years 
of service and the same copper shells 
have been used again to make the body 
of the cylinder. 

Woolen, worsted and cotton fabrics, and 
mixed goods and felt, are stretched and 
dried in machines which have copper cyl- 
inders and tenter clips faced with bronze. 
The large use of enduring metal here is 
indicated by a popular type of upright 
dryer. It contains 43 large copper cyl- 
inders. In the production of broadcloth, 
not only are the washing tanks lined with 
copper, but the cylinders used for im- 
mersing the fabric and the drums on 
which it is dried are also of copper. Silk 
dyehouses prefer to use kettles made of 
copper. The inside of the copper dye 
kettle, when clean, is always smooth and 
bright, which adds materially to the easy 
working quality of the dyed silk. The 
pipes that supply steam to the dye kettles 
are also preferably made of copper. Other 
uses of copper and its alloys in the dye- 
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house are many. In calendering ma- 
terials to give them a smooth, glossy sur- 
face they are subjected to heavy pres- 
sure between large bronze calender rolls. 
Calico is printed from heavy engraved 
rollers which are always made of copper. 


These are just a few of the typical 
services that copper performs in industry. 
The examples described do not in every 
instance represent a large copper con- 
sumption, but they do represent some of 
the less obvious uses of the metal. 
Copper is readily associated in the public 
mind with the electrical industry, with 
building construction and with maritime 
activities, but many of the important 
services the metal renders elsewhere are 
less familiar. Everybody knows that 
electric current is made available through 
copper wires and that brass pipe is widely 
used in homes and buildings to assure 
a rust-free supply of water; but we do 
not so often think of the part that copper 
plays in the manufacture of food and 
clothing, of books and paper and innum- 
erable other products of daily use. 

Space does not permit a discussion of 
the romantic elements which are part of 
the story of copper in industry, nor does 
it permit an analysis of the contribution 
the metal has made in the development 
of the industrial system we know today. 
It is sufficient, however, to say that if 
all the mechanical equipment containing 
copper were suddenly to vanish from the 
world, modern civilization would be par- 
alyzed. Industry’s debt to this useful 
metal increases in proportion as the world 
advances. 


THE PRICE 
OF COPPER 


one which has not 
offered suitable ap- 
peal to the con- 
servative investor 
or to the better class of labor. 

Earnings, employment and wages have 
been unstable, and earnest efforts have 
been made to bring about a condition of 
stability, a condition that will be fair to 
consumers and attractive to stockholders 
and employes. 

The copper industry is entitled to a 
price for its product that will assure ade- 
quate returns to efficiently managed, 
medium-cost properties, not only on the 
investment and risk involved, but earn- 
ings that will permit and encourage the 
finding and development of new mines to 
replace those that become depleted. 

There is a happy medium or common 
sense solution of the economic problems 
of the copper industry. It requires sta- 
bilization within reasonable limits, and it 
must be fair to all of the interests in- 
volved. 

Cooperation between producers and 
consumers, with the aid of a government 
sympathetic to properly conducted busi- 
ness, is the only fair and permanent 
solution. 


(From page 291) 
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FOR MINES 
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By L. C. Graton * 


4 HE seven topics discussed in the first 
part of this paper disclosed some of 
the operating rules under which adminis- 
tration of mine valuation and determina- 
tion of depletion are conducted. There 
can be no doubt about these rules, be- 
cause they are plainly printed in the offi- 
cial regulations. 

There is one other sidelight on admin- 
istration of these subjects to which | 
feel constrained to refer, even though 
not contained in the official record. In 
support of the position taken by the 
bureau, it has been pointed out that 
although great numbers of valuations 
and depletion determinations have been 
made, virtually no contests have been 
taken to the courts. On its face, this 
would seem to be a clear vindication of 
the position of the bureau, and would 
seem to imply that the taxpayers have 
played their hand of poker to the point 
where the bureau calls their bluff, where- 
upon the taxpayers, conscious of the 
weakness of their position, make no more 
fuss. But such conclusions are not justi- 
fied by the facts. In case after case, a 
mining company which feels that it has 
been unfairly treated by the bureau with 
regard to valuation or depletion con- 
cludes not to press its case further be- 
cause of intimation that amounts 
practically to a threat, that if the com- 
pany presses the question of valuation 
to higher authority, the bureau will in- 
sist upon reopening this, that, or the 
other question, or perhaps all other ques- 
tions, no matter how long a time was 
required in their settlement and regard- 
less of the concessions the taxpayer 
might have already made in order to 
achieve their settlement. Depreciation, 
inventory, capitalized vs. expense items, 
these and all sorts of topics regarding 
which question may arise are used as a 
club by the bureau to force acceptance 
by the taxpayer of the position insisted 
upon by the bureau. 

Now a given taxpayer may be per- 
fectly well able to support his position 
on a given question if he should resort 
to the courts; but other questions may 
be of a nature less tangible and there- 
fore less susceptible of positive defense. 
In the face of threat to have any or all 
questions opened anew, the taxpayer is 
more often than not in a position where 
acquiescence is the only sane course to 
pursue, no matter how unfair acquies- 
cence may be. 

The bureau generally holds the upper 
hand, and never forgets its position. To 
imply, under these circumstances, that 
the small number of lawsuits is proof of 
fair and efficient administration becomes 
an empty gesture. 

Now what does all this mean? Does 
it mean that the Revenue Bureau sets 
out deliberately to skin the taxpayer? 
Surely not. Of the countless provisions 
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in the regulations, the vast majority are 
logical, fair, and proper. But in the 
particular field of mine valuation anu 
depletion there are certainly more than 
a proportionate share of unenlightened 
and unfair requirements. I think it is 
safe to say that no other subject of cor- 
responding importance has received any- 
thing like the amount of space in the 
regulations that has been given to the 
subject of depletion. This is not a neces- 
sary consequence of the complexity of 
that particular subject. Instead, it is a 
consequence of an initial lack of real 
understanding of the true nature of mine 
value and the true significance of deple- 
tion; and, because of such imperfect 
understanding, bad habits have been 
allowed to enter and to form the back- 
ground of the bureau’s work in this field. 
One frequently hears the assertion, and 


I believe it is true, that in no other class: 


of subjects involving equal numbers of 
taxpayers and equal sums of taxes are 
so many Officials of the bureau required. 
This is only one way of measuring the 
evil consequences of faulty administra- 
tion. 


The Result 


With fair intent but rather sketchy 
understanding on the part of Congress; 
with fair intent but a sometimes very 
much befogged understanding on the 
part of the Supreme Court; with a more 
or less antagonistic attitude and the in- 
heritance of bad habits from an earlier 
misunderstanding within the Revenue 
Bureau; and with all the controversy and 
criticism that have resulted as a conse- 
quence, it was inevitable that the concept 
of depletion should acquire bad repute in 
the regard of the average person. A 
variety of incidental circumstances in- 
volving personal or political factors 
(such as the investigation by the Couzens 
committee) has aggravated this situa- 
tion. The cry has repeatedly arisen that 
the mining companies have paid less than 
their just proportion of taxes; others go 
so far as to say that the mining com- 
panies have defrauded the Government. 
All this has produced a bad effect on the 
public attitude toward mine valuation 
and toward the mining industry. 

The focus of all this criticism is deple- 
tion. It has been suggested that the 
simple and effective way to punish the 
mines and put a stop to further “abuses” 
is to deny henceforth the deduction for 
depletion. This idea finds considerable 
support from other industries, which 
assert that the mining companies receive 
through depletion special favors not 
granted to other taxpayers. It has be- 
come customary for depletion to be 
spoken of as a “concession” or still more 
commonly as a “relief.” When you pay 
vour grocer’s bill, you are not giving 
the grocer a concession or extending him 
relief; but when a mining company is 
taxed only on real income and pays no 
tax on the conversion of its raw ma- 
terial—its ore deposit—into cash, fa- 


voritism, special treatment, inequity are 
claimed to result. 

Now the most serious aspect of this 
general distrust and jealousy of deple- 
tion is just coming into view. When 
mine valuation by the bureau began in 
1919, a valuation was assigned to practi- 
cally all the profit-making mines, and 
from this valuation there resulted deple- 
tion for each of the mines. But in the 
time that has elapsed since the “basic 
date” of valuation, a considerable num- 
ber of these companies have exhausted 
the ore reserves then valued and thus 
also the depletion fund assigned to them. 
Certain other mines that would have been 
similarly bankrupt of depletion have been 
revalued with some increase in ore re- 
serves; and still others have had their 
reserves and depletion fund agumented 
by grant of discovery. But revaluation, 
always forbidden in the regulations ex- 
cept in case of fraud or gross error, is 
probably near an end in practice; and 
discovery, always combatted by the 
Revenue Bureau in application to metal 
mines, holds out no hope of keeping even 
with the progressive exhaustion of the 
origina) reserves. 

The consequence is that some mines 
have already exhausted their depletion 
fund and are receiving no depletion al- 
lowance on current production and have 
no hope of depletion hereafter. Some 
others are operating on reduced deple- 
tion. Obviously, this situation is ex- 
trémely serious. As between companies 
actively competing with the same prod- 
ucts in the same markets, the inequity 
existing because some of those companies 
receive the original depletion while other 
companies receive no depletion wHatso- 
ever is far more grave than the oft- 
criticized difference in magnitude of de- 
pletion because of alleged inequalities in 
valuation. 

Each year from now onward will in- 
crease the number of mining companies 
whose depletion is exhausted, the number 
who must compete on an unequal footing 
not only with others in the same indus- 
try but against all other industry (since 
they are required to pay tax on what is 
not income but capital). With the pres- 
ent unfriendly or unenlightened attitude 
on so many sides toward depletion, it 
will not be long before something like 
the following argument gathers vocif- 
erous supporters: “Here are a lot of 
mining companies,” they will say, “who 
are paying taxes like the rest of us; that 
is, without depletion. Yet here are other 
companies who still receive depletion— 
an unholy special favor from the begin- 
ning. It is obviously unfair to the first- 
named companies that they must competé 
with those who still receive depletion, 
and it is unfair to all the rest of us as 
well. Therefore, down with all deple- 
tion, henceforth; then everyone will be 
on an equal footing!” 

Do you realize how seductive such an 
argument would be? How readily it 
might appeal to the congressional fancy, 
after all the turmoil of these last 10 years 
over valuation and depletion? How easy 
it would be to lose all in the direction 
of fair treatment that years of effort 
have at last secured from Congress and 
court? Of course, to deny depletion is 
unsound from every standpoint, but the 
danger of denial is very great just now 
when some mines receive depletion and 
some do not. There is still another 
aspect of importance. Income taxation 
is the fashion. It is spreading inevitably 
to the states. Income taxation without 
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depletion will be as serious for state tax- 
ation as for Federal taxation. Yet if 
Congress shall have withdrawn Federal 
depletion, there will be mighty slim 
chance of securing state depletion. 

While the present situation is ex- 
tremely grave and even alarming, one 
need not be pessimistic, providing the 
mining industry without delay will con- 
certedly act to remove the present causes 
of trouble. As already pointed out, the 
root of the trouble lies in the difficulties 
of administration. If great simplifica- 
tion of administration could be attained, 
the matter of depletion could be regarded 
as on a foundation in the main satis- 
factory. And with consequent removal 
of the friction, the expense, and the 
delay that now attend determination of 
depletion, I believe the subject would go 
on a permanently satisfactory basis. — 

Again we may ask: How can this 
simplification be attained? The great 
trouble obviously now lies in mine 
valuation. The bureau and the industry 
have been struggling with this subject 
for 11 years. There appears no justi- 
fiable hope of simplification here, especi- 
ally as discovery valuation kas got to 
become more and more important if de- 
pletion is not to die out and disappear. 
Yet depletion is inherently and inevitably 
a function of mine value. Thus it might 
seem that to maintain depletion it will 
be necessary to maintain valuation, with 
all the difficulties of the past, and new 
ones still to come. But such is not the 
case, as will be seen. 


PERCENTAGE DEPLETION 
The Basic Concept 


Fortunately there is a simple and 
effective way out of the dilemma just 
mentioned; namely, by the adoption of 
percentage depletion. The conception of 
determining depletion by a percentage 
method appears to have been first practi- 
cally applied by the Dominion of Canada 
in 1915, and it has there continued in 
satisfactory use up to the present time. 

So far as I am aware, the first com- 
pletely logical analysis of the concept of 
determining depletion by a simple per- 
centage factor was contained in a memo- 
randum prepared in 1917 by Clinton H. 
Crane, president of the St. Joseph Lead 
Co., and with his permission printed as 
discussion of a paper by me on mine 
taxation in 1919.1 Mr. Crane, trained 
as a mathematician, evidently readily 
saw that in the conventional and long 
established method of mine valuation— 
often called the Hoskold method—there 
is, for any valuation, a fixed relation be- 
tween the dollars: of total estimated op- 
erating profit.and the dollars of ascer- 

1Am. Inst. Min. and Met. Eng., Mining and 
Metallurgy, Nov., 1919. 


2Following the reading of the present paper, 
Dr. R. C. Allen gave a paper in which he men- 
tioned having discussed with Mr. A. P. Ramstedt 
and others in the Bureau in 1918 the idea of de- 
termining depletion by some percentage method. 
There being no record left regarding this sug- 


gestion, and the personnel having almost com- 
pletely changed when I entered the Bureau in 
June, 1919, I had never heard that such an 
idea had been previously entertained. In fair- 
ness to Mr. Allen, Mr. Ramstedt and any others, 
I am glad to make this correction of my remarks. 


*I am using round figures here for simplicity; 
the present value of $1,500,000 per year for a 
life of 18 years discounted at 8 percent and 4 
— would actually give $700,322 instead of 
700,000. 
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tained present value derived by the 
valuation process, and that this fixed re- 
lation could be completely expressed by 
a simple percentage factor. Since the 
present value of the mine equals the 
total of annual depletion increments or 
allowances, it is possible in an entirely 
analogous way to determine the ap- 
propriate depletion for any year by 
multiplying the actual operating profits 
for that year by this appropriate per- 
centage factor. 

This conception, so extremely simple 
of application and yet absolutely sound 
and fair, reaching the Revenue Bureau 
at a time when a few engineers were 
wrestling with the enormous problem of 
determining depletion for the first time 
for all of the country’s mines, naturally 
made a most favorable impression. In 
discussion which it then received, the 
concept was given the name percentage 
depletion. This was, I believe, the begin- 
ning’ of the movement for percentage 
depletion in this country. 

The entire conception will be made 
clear by taking a simple imaginary 
example. Suppose a given property 
being valued justifies such estimates as 
indicate an average annual operating 
profit of, say, $1,500,000. Assume also 
that the life and the appropriate profit 
rate are such that by the Hoskold 
formula the discounted present value of 


- this $1,500,000 of yearly operating profits 


would amount to $700,000 (which would 
imply a life of 18 years*® at rates of 
8 percent and 4 percent, Hoskold). 
Finally assume that the plant to treat 
that ore will be amortized by an annual 
depreciation of $100,000. Then the 
present value of “ores only” for an aver- 
age year’s operation will be $600,000. 
Now here comes the crux of the percent- 
age method: The relation of the present 
value of the units produced per year to 
the operating profits per year is a cer- 
tain ratio for each mine; in this par- 
600,000 
1,500,000 
This 40 percent is therefore the depletion 
percentage for this particular mine. 
This may perhaps be clearer when set 
up as a table, in which corresponding 
results are shown for one year and for 
the entire 18-year life of the mine: 


ticular case it is or 40 percent. 


For For 
1 Year 18 Years 
Operating Profit ....... $1,500,000 $27,000,000 
Discounted for 17 years 
at 8% and 4%........ 700,000 12,600,000 
Less Required Plant..... 100,000 1,800,000 
Value of Ores Only..... $600,000 $10,800,000 


600,000 10,800,000 


Depletion Percentage=7 000 °F 27,000,000 


=40% 


Let us inquire a little further as to 
how this is applied, and how its results 
compare with the “unit” depletion method 
now in general use by the Revenue Bu- 
reau. Assume that the recoverable con- 
tents of the ore represented by an aver- 
age year’s output in the foregoing 
example are estimated at 20,000,000 
units. Then obviously the estimated 
operating profit is 74% cents per unit 
to give the yearly total of $1,500,000. It 
is also evident that to ascertain the 
proper unit depletion rate, we divide the 
value of ores only, $600,000, by this 
20,000,000 units and derive a depletion 
of 3 cents per unit. But if we apply the 
previously derived depletion percentage 
of 40 percent to the estimated 7% cents 
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operating profit, we derive the same unit 
aepletion of 3 cents. 

iNOW, suppose further, that in actual 
operation, the operating profit tor this 
mine for a certain year is not the esti- 
mated average of $1,50u,0v0 but only 
$1,200,000. ‘Then, by the percentage 
method, the proper depletion for that 
year, at 40 percent, is $480,000. On the 
other hand, in a year when the operating 
profit amounts to $1,800,000, the deple- 
uon would be $720,000. 

It thus transpires that we can directly 
and simply determine the proper annual 
depletion for any mine if we have only 
these two items of basic data, (1) the 
operating profit for the year, (2) the 
appropriate depletion percentage. With 
these two items available, there is no 
need for a valuation, now or at any 
future time. 

But the advantages of percentage de- 

pletion are not limited to this mere 
avoidance of valuation. While there is 
no defensible substitute for the so-called 
present-value method of mine valuation 
if the value of the mine must be known, 
it has always been recognized that the 
valuation rests not on facts but on esti- 
mates or forecasts. The numerous fac- 
tors that have to be reached by estima- 
tion are well known; and it is equally 
common knowledge that, notwithstanding 
care and good judgment used in reach- 
ing the estimates or forecasts, they often 
prove to be more or less remote from the 
facts eventually disclosed as the true 
history of the mine unfolds. Now to 
whatever extent the estimates used in 
the valuation prove to be inaccurate in 
fact, to that extent the valuation result- 
ing from the estimates is in error, and 
equally in error is the unit depletion rate 
derived from that valuation. 
_ It is therefore especially pertinent and 
important to realize that practically all 
the errors unconsciously involved in the 
valuation estimates tend to be corrected 
automatically when the determination of 
depletion is made the percentage 
method. It makes no difference whether 
the estimates have been too liberal or 
too conservative; it makes no difference 
whether they relate to tonnage, to grade, 
to metallurgical recovery, to operating 
cost, or to selling price of product—each 
and every one of the errors involved in 
estimates of these factors is reduced if 
not eliminated by determining depletion 
by the percentage rather than by the unit 
method. The manner of such automatic 
correction may be made more clear by a 
few examples. 


Suppose the estimated quantity of re- 
coverable metal was really too high— 
percentage depletion, and unit depletion 
also, tend to correct this error because all 
depletion naturally ceases when the mine 
is exhausted; but if, on the other hand, 
the mine really contains more metal than 
was estimated, unit depletion makes no 
correction of this (unless discovery de- 
pletion is granted), but percentage de- 
pletion applies to the true total content 
of the mine, 

Suppose the operating cost has been 
assumed too low or the future selling 
price has been estimated too high, so 
that in the example already considered 
the indicated 7% cents operating profit 
and the resulting 3 cents unit depletion 
are really too high. This can only mean 
that the actual operating profit received 
year by year will not average 7% cents 
per unit, but something less—let us say 
6 cents. By applying the appropriate 
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depietion percentage, in this case 40 per- 
cent, to the true operating profit ot 6 
cents, the true depietion is tound to be 
2/4 cent instead of 3 cents. 


Not only is a single error properly 
handied—any combination of errors in 
the estimates, some too high, some too 
low, are, with almost uncanny insight, 
automatically singled out and set more 
nearly right. 

Moreover, the corrections extend to 
features of which the conventional 
formula of mine valuation takes no ac- 
count, or at best only inadequate ac- 
count. Suppose a given ore deposit 
averages 7 percent recoverable metal, 
but the ore occurring in the upper levels 
is much richer, and from there down- 
ward the tenor gradually declines to the 
economic cut off, of, say, 2 percent. if 
shallow, rich ores and deep, lean ore 
were in each year mined in such propor- 
tions that the yearly total mined was of 
the same 7 percent grade as the average 
for the entire deposit, the conventional 
valuation would properly apply. But if, 
as is likely to be true, the rich upper 
levels are mined first, the operating profit 
will be large and the average unit de- 
pletion will be inadequate; while in later 
years when only deeper lean ore is 
mined, the operating profit per unit may 
be less than the average unit depletion, 
therefore not all the depletion can be 
used. The company will thus have been 
granted depletion which it never has 
opportunity to utilize in full. On the 
other hand, by the percentage method, 
the depletion would always be properly 
balanced to the operating profit whether 
high or low; and the company would re- 
ceive the appropriate total of depletion. 
Analogous results would be reached in 
cases less extreme than the one here 
assumed. 


There can thus be no doubt that for 
the determination of depletion the per- 
centage method is in all respects superior 
in accuracy to the conventional unit de- 
pletion method. 


To What Shall the Percentage 
Be Applied? 


It will have been seen that in the 
imaginary valuation previously worked 
out, the depletion determined by the per- 
centage method is the direct equivalent 
of that determined by the unit method. 
And in the case where the estimates or 
forecasts involved in the valuation are 
exactly realized, then the depletion for 
any year by the two methods will 
be identical, and the total of deple- 
tion allowances over the life will 
likewise be identical. Now the 
proper basis for computing deple- 
tion by the valuation or unit 
method is the estimated operating 
profit. It is this operating profit, 
when discounted to present value 
and reduced by plant value, that 
gives the value of the “ores only” 
of the mine. It is this value of the 
ores only that constitutes the de- 
pletion sum and thus leads to de- 
termination of unit depletion. This 
is the conventional method, the 
logical method, and the simple 
method of determining depletion. 
To attempt to derive unit depletion 


4The proper rights of lessor and lessee 
are of course intended to be cared for. 
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from any other fundamental starting 
point than the operating profits will 
either lead to an incorrect answer or 
necessitate complicated and unnecessary 
steps of computation. 

Since depletion is not the name for a 
general grant or concession to the tax- 
payer but is instead the name for a very 
definite, inherent, economic feature of 
the mining business and would be just 
as much of a reality if there were no 
such thing as taxation, it may fairly be 
said that any computation which does 
not use operating profits as the direct 
basis of depletion determination does not 
lead to true depletion but to some more 
or less irrational and imperfect substi- 
tute for it. Since operating profit is the 
basis for determining value, it must be, 
likewise, the basis of determining deple- 
tion; for depletion is compensation for 
reduced value resulting from mine op- 
eration. Operating profit is the neces- 
sary starting point for computation of 
depletion just as the amount of a loan 
is the necessary starting point for the 
computation of interest to the lender. 

This makes clear the reason why the 
proposal to determine depletion as a 
percentage of gross income is unsound, 
logically and economically. Unless it 
could be assumed that in the case of 
every mine the same ratio holds between 
gross income and operating profits, the 
result would not be depletion but a sum 
in lieu of depletion and incorrect in 
amount. The same argument applies to 
the use of operating profits minus de- 
preciation. Any departure from operat- 
ing profits as the basis gets us into 
logical tangles, and forces the confession 
that we are computing, not true deple- 
tion, but a counterfeit for it. 

It may be argued that, provided the 
answer in dollars is about the same, it 
makes no difference how the answer is 
obtained. This is fallacious. With the 
present widespread tendency to suspect 
and to combat the concept of depletion of 
mines, the mining industry must be ex- 
tremely careful to make it clear that 
depletion is not a concession or favor but 
nothing more nor less than an inescap- 
able expense of conducting the mining 
business. To maintain this position se- 
cuerly, it is necessary that what is called 
depletion is really depletion and not 
something else. To call a percentage of 


gross income by the name depletion is 
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to imply an untruth, which can not be 
defended; therefore, at any time such 
counterfeit depletion might be withdrawn 
and denied. 

Now, operating profits of a mine are 
equal to net income, before deductions 
for depreciation and depletion have been 
made. And net income is clearly defined 
in the revenue law. Therefore, it is a 
very simple matter for both taxpayer 
and revenue officials to determine the cor- 
rect amount of depletion for the taxable 
year. The complete data necessary are 
plainly disclosed on the tax returns, and 
verification requires only the customary 
audit; no engineers, no complicated past 
operating or depletion records, no elab- 
orate details of ore deposits and ore 
extractions will be required for the aver- 
age case. If the taxpayer’s business has 
been such that his tax return includes 
net income not derived as the intimate 
and economically inevitable consequence 
of operation of his own‘ mining prop- 
erty, then such portion of net income is 
excluded before the depletion percentage 
factor is applied. 

So simple and so unambiguous a defi- 
nition of the operating profits against 
which the depletion percentage is to 
apply is immeasurably preferable to the 
present awkward and complicated defi- 
nition embraced in Art. 221 (h) of 
Regulations 74, the true significance of 
which, as relating to entries on the tax 
return, the taxpayer can only guess at; 
and he can not hope to make the same 
guess that the revenue agent or auditor 
will insist upon. 

This same desirability of so defining 
depletion that the taxpayer himself, in 
his tax return, may compute the deple- 
tion allowance correctly and with finality 
affects a consideration already mentioned. 
I have shown how depletion percentage, 
in order to retain the true nature of 
depletion, must be applied to operating 
profits rather than to gross income. And 
I have also asserted that operating profit 
rather than operating profit minus de- 
preciation deduction is the proper basis 
for calculation of percentage depletion. 
This last assertion requires some expla- 

nation. As a matter of fact, de- 
preciation must in any event be 
taken into account, so in a sense 
it makes no difference whether de- 
preciation is deducted early or late, 
provided the deduction is made 
correctly. 

It may be well to take the time 
here to show by comparative com- 
putations that it is simpler in all 
respects to apply the depletion per- 
centage factor to operating profits 
before rather than after the de- 
duction for depreciation has been 
made. For this purpose use may 
be made of the examples already 
used on page 15 of the Parker 
Report, q. v. Only examples No. 
1 and No. 2 will be used, since No. 
3 mine has no value and therefore 
no depletion. The Parker Report 
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correctly computes depletion by the 
accepted present-value method, thus: 


Mine No. 1 Mine No. 2 


Annual operating profit 


Present value of mine.... $1,539,159 $1,154,369 


It is clear, then, that the proper 
annual depletion by this method is 
$69,277 for mine No. 1 and $10,291 for 
mine No. 2. In order to arrive at these 
values by a percentage method, the 
Parker Report has to adopt strange and 
unfamiliar procedures, the reasons for 
which are not given. This is what the 
Parker Report does in the two examples 
just given: 


Mine No. 1 Mine No. 2 


Net income before depre- 


ciation and depletion... $200,000 $150,000 
Less: Annual redemp- 
tion fund for deprecia- 
Profit allocated to 
plant cost (8%)... 40,000 80,000 


Balance of net income ‘ 
froM OFEB 135,029 20,059 
Depletion at 51.3%...... 69,270 10,291 


It is true that by the use of 51.3 per- 
cent of the “balance of net income from 
ores” the same depletion allowance is 
derived as by the present-value method 
already given. But (confining comment, 
for simplicity, to mine No. 1) the “bal- 
ance of net income from ores” is some- 
thing wholly new and unfamiliar, it 
doesn’t appear on any company’s books 
or on any tax returns. Moreover, it is 
derived by the use of other data which 
are likewise novel and never appearing 
on books or tax returns. For neither the 
$24,971 nor the $40,000 is the correct 
depreciation, nor is the sum of the two, 


5 Of course, it has been maintained that the 
values given to the copper mines under my re- 
gime in 1919 were excessive. If my values were 
excessive, the chief reason would have to be that 
I overestimated annual operating profits. There- 
fore determination of depletion by taking a per- 
centage of actual operating profits would tend to 
eliminate any error resulting from overestimation 
of such profits. Perhaps I may take this occa- 
sion to say of my valuations that the weighted 
average depletion per pound for all the com- 
panies I valued (except an insignificant few for 
which the data then available made necessary 
computation of unit depletion on a per ton basis) 
was 2.544 cents per pound. After my values had 
been drastically revised downward, and then the 
mines again revalued, this time generally if not 
invariably upward, it is stated that the arithmeti- 
cal average depletion allowed for 57 copper com- 
panies was 2.59 cents per pound, and that the 
actual weighted average allowed to copper com- 
panies in 1926 was 2.606 cents per pound, or 
slightly higher than my average. (Parker Re- 
port, pages 13 and 76.) The estimated selling 
price of copper used in my valuations was 16.25 
cents if to be used with pre-1913 costs or 17.40 
cents if to be used with post-1913 costs. This 
17.40 cents per pound I adopted as the estimated 
average selling price of electrolytic copper at 
New York applicable to American-owned mines 
for 20 years from March 1, 1913. This price of 
17.4 cents was particularly assailed. With nearly 
17 years of that 20 years already elapsed, the 
E. & M. J. electrolytic price at New York, March 
1, 1913-Jan. 1, 1930, weighted into American- 
owned copper sold is 17.268 cents, or 99.24 percent 
of my estimate. Production costs have been lower 
than estimated. 


amounting to $64,971; the true annual 
depreciation is $000,000+15: (years of 
life) =$33,333. 

What the Parker Report has actually 
done, without explanation or stated rea- 
son, is this: It has subtracted from 
annual operating income an amount 
which bears the same relation to annual 
depreciation that the total of operating 
protits tor the 15-year life bears to the 
discounted present value of the mine, 
plant and ores combined. The true rea- 
son why such circumlocution is neces- 
sary, in order to give an answer which 
corresponds with that yielded by the 
usual present-value method, is that the 
annual operating profit is an undis- 
counted sum whereas the annual depre- 
ciation is a discounted sum; to subtract 
one from the other would give a mean- 
ingless answer, like subtracting dollars 
from doughnuts; therefore the deprecia- 
tion is tinkered with until its (wholly 
theoretical) undiscounted equivalent is 
obtained, and this then is subtracted from 
operating profit to give the (equally 
theoretical) “net income from ores”; and 
on this latter item the depletion per- 
centage is applied! 

Surely this is a pretty roundabout 
way to establish a “proof”; surely a 
pretty awkward and complicated way to 
ascertain by the percentage method the 
correct depletion in any given case, 
necessitating the inclusion in the tax 
return of new items never before used 
or recognized in mine accounting. All 
this complication and _  circumlocation 
comes from the attempt to apply the 
percentage depletion to operating profits- 
minus-depletion rather than to operating 
profits alone. (See later as to difference 
in actual percentage rate appropriate to 
the two methods of computation.) 

But in addition to simplicity, there is 
another gerat advantage to be gained 
in determining depletion before deduct- 
ing for depreciation. If depletion is 
computed before depreciation is deducted, 
then the computation of depletion is in- 
dependent of any questions that may 
arise as to the proper depreciation al- 
lowance. This independence would allow 
the taxpayer to determine with absolute 
finality the magnitude of his depletion 
allowance. No greater advance in tax 
administration could possibly be made 
than to allow the taxpayer to know early 
and with certainty the magnitude of his 
tax burden. To make depletion and de- 
preciation deductions interdependent 
would work against this desired objec- 
tive; on the other hand, to make the 
computation of the two independent of 
one another would work toward this de- 
sirable end. 

This means, then, that as a practical 
matter, the depletion percentage should 
apply directly to the operating profit 
before depreciation hasbeen deducted. 
Obviously, to obtain the true and correct 
depletion deduction, a different depletion 
percentage will be used in such a case 
from what would be proper if deprecia- 
tion were first deducted—this will be re- 
ferred to later. 

If depletion is defined in the statute 
as a given percentage of net income (as 
defined in the statute) before deprecia- 
tion and depletion are deducted, there 
will be no possible doubt in anyone’s 
mind about this matter, and the many 
pages regarding depletion, now deemed 
necessary in the regulations could be 
condensed to a few paragraphs. Only by 
reading the whole of the present regu- 
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lations relating to depletion can one gain 
a fair idea ot the enormous simplinca- 
tion that would result from the adoption 
of percentage depletion. 


How Shall the Appropriate 
Percentage Be Determined? 

Strict logic answers this question by 
saying that the proper percentage must 
be determined for each individual mine 
by making a valuation of that mine and 
dividing total present value of “ores 
only” by total of operating profits. But 
this would require individual valuations 
and thus would defeat the very objective 
chiefly sought, viz, simplicity. Unless 
some expedient method can be found of 
determining a reasonable and proper de- 
pletion percentage applicable to all mines, 
our hope of simplifying mine-tax admin- 
istration is empty. That a reasonable 
and proper determination of the percent- 
age rate can be found I feel confident. 

When I was in the Revenue Bureau 
in 1919-20, | was so greatly impressed 
with the advantages of percentage deple- 
tion and so hopeful that the method 
would speedily be adopted that for each 
valuation that I made, with correspond- 
ing determination of unit depletion rate, 
I made and left on record in the bureau 
a parallel computation of the indicated 
depletion percentage exactly applicable 
to that particular mine. That is to say, 
each mine valued received an individual 
depletion percentage based on the valua- 
tion. Thus for nearly every important 
American-owned copper mine valued by 
the present-value method, a depletion per- 
centage was computed; the only excep- 
tions were those for which adequate data 
had not then reached the bureau’s files. 
For a substantial number of mines of 
other metals, individual depletion per- 
centages were also computed, with re- 
sulting clear indications that a similar 
range of percentages applied to them all. 

Of 59 copper mines for which indi- 
vidual depletion percentage was com- 
puted, 43 lay within the range 28-50 
percent. Only 4 of the entire number 
fell below 28 percent; and 12 were above 
50 percent. All these percentage figures 
relate to the operating profits before de- 
preciation or depletion have been de- 
ducted. These 59 mines represented total 
ore reserves of over 74,000,000,000 pounds 
of recoverable copper and comprised 
better than 95 percent of the total 
copper reserves then under American 
ownership.’ From this array of data, it 
was apparent that a single depletion per- 
centage of 33 1/3 percent would practi- 
cally split the difference between the 
extremes, and would be a reasonable rate 
for establishing percentage depletion for 
all companies on a uniform basis. 

It has been assumed by some that the 
appropriate percentage for any case is 
that derived from the Hoskold discount 
factor. For instance, in the examples 
cited on page 84, the Hoskold factor of 
7.695794 to be multiplied against the 
annual operating profit for a life of 18 
years at 8 and 4 percent is equal to 
7.695794 
918 percent, which will give 


the same present value when multiplied 
against the total operating profits. In 
this example, therefore, it is assumed 
that 51.3 percent is the true and proper 
depletion percentage. But we have al- 
ready seen that 51.3 percent is sound 
for the example chosen only if it be 
applied to a peculiar and specially de- 
rived sum called “net income from ores” 
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which has never been used for any pur- 
pose and never appears on the tax 
returns. 

The Parker Report (page 15) gives a 
number ot analogous percentages, for 
diferent lives and different profit-risk 
rates. But all these must be used with 
this novel and awkwardly derived hypo- 
thetical “net income from ores.” Mr. 
Armitage’ carries this error to even 
greater extremes, and adds another error 
to it in his effort to show that adoption 
of a single percentage can not expect to 
cover the wide range of individual per- 
centages; he even goes to the extent of 
assuming that a property of a one-year 
life would be valued by use of a 7 per- 
cent profit-risk rate! It must be evident 
that such overdrawn and ill-founded ob- 
jections are ineffective and gain noth- 
ing—they are not real criticism but only 
attack. 

Of course, it is possible to argue that 
since each mine has a value of its own, 
and therefore an individual depletion 
percentage proper to it, any effort to 
apply a single percentage to all mines is 
impracticable and unjust. Viewed nar- 
rowly, this criticism must be admitted. 
But when regarded more broadly, I be- 
lieve it disappears. The revenue laws 
are full of instances where fixed percent- 
ages are arbitrarily applied to all tax- 
payers—there are so many of these 
instances that examples will occur to all 
of you; indeed, the very essence of the 
income tax is a flat percentage levied on 
all alike; but the most pertinent examples 
for our present purpose are the fixed 
depletion percentage of 27% percent of 
gross income adopted for all oil and gas 
companies and the fixed 50 percent of 
net income as the upper limit of deple- 
tion for oil and gas companies and for 
discovery depletion. So far as Congress 
and the Revenue Bureau are concerned, 
then, I believe no serious objection is to 
be expected to adoption of a single per- 
centage for all companies. As for the 
mining c,mpanies themselves, my own 
conviction is that if the adopted percent- 
age is fixed at a fair and proper level, 
it will be to the ultimate advantage of 
all companies to support the percentage 
method of depletion. My own belief, 
after long study of the subject, is that 
no fairer percentage could be selected 
than 33 1/3 percent of net income before 
depreciation and depletion are deducted. 

It is to be noted that for a total of 
governmental and local taxes much 
lighter than is borne by mines in this 
country, the Dominion of Canada has 
been using, on a somewhat different basis 
from that advocated herein, 50 percent 
for gold and silver mines and 25 percent 
for other mines than coal. But as a 
result.of years of administrative experi- 
ence, the mines other than gold and sil- 
ver and coal are to be changed, as of 
1930 and thereafter, from 25 percent to 
33 1/8 percent. 


For What Period Shall Percentage 
Depletion Be Granted? 


Under existing regulations of the bu- 
reau, when the total of annual depletion 
deductions by the unit method equals’ 
the capital sum represented by cost or 
approved value, depletion shall cease, 
unless. new discovery value be allowed. 
But there is no statutory limit to the 

*“The Legal Concept of Depletion,”’ presented 


before the American Mining Congress, December, 
1929 


TIgnoring that unjustifiable provision ‘“‘whether 


allowable or not,” see pages 231-232, March, 1930, 
issue of THe MINING CONGRESS JOURNAL. 
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discovery value nor limit to the number 
of discoveries that may be aulowed; 
therefore the present law recognizes that 
there may be no limit to depletion except 
that limit fixed by the capacity of the 
mine to yield profit. Most if not all of 
those who have carefully studied the 
subject of percentage depletion accept or 
advocate the view that depletion shall 
continue so long as the mine continues 
operating profitably. Indeed, one of the 
strongest practical arguments in favor 
of percentage depletion is the recognition 
that its application so long as there is a 
taxable profit will make entirely unneces- 
sary the granting of discovery value, 
which has proved so troublesome a 
problem. 

Much writing has been done regarding 
the essential difference between mines 
and other forms of property and of in- 
dustry. Some of the contention of dif- 
ference are spurious. But there is one 
difference which can not be denied: Over 
and above the difficulties that attach to 
appraisal or valuations of all kinds of 
property there is, peculiar solely to min- 
eral deposits, the fact of concealment of 
their magnitude and richness. This 
unique characteristic of mineral deposits 
has been recognized in its full sig- 
nificance in the latest decision of the 
Supreme Court that deals with the mat- 
ter of mineral valuation and depletion. 
In the Ludey case the court has said 
(274 U. S. 295): 


“The depletion charge permitted as a de- 
duction from gross income in determining 
the taxable income of mines for any year 
represents the reduction in the contents of 
the reserve from which the product is taken. 
.... The fact that the reserve is hidden 
from sight presents difficulties in making an 
estimate of the amount of the deposits. The 
actual quantity can rarely be measured. 


And because the quantity originally in the 
reserve is not actually known, the percent- 
age of the whole withdrawn in any year, 


and hence the appropriate depletion charge, 
is necessarily a rough estimate. But Con- 
gress concluded, in the light of experience, 


that it was better to act upon a rough es- 
timate than to ignore the fact of depletion. 

“The Corporation Tax Law of 1909 had 
failed to provide for any depletion on ac- 


Christ Church, Alerandria, Va., where 
George Washington worshipped 
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count of mineral reserves The re- 
sulting hardship to operators of mines in- 
duced Congress to make provisions in the 
Revenue Law of 1913 and all later Acts for 
some deduction on uccount of depletion in 
determining the amount of the taxable in- 
come from mines.’ 

The clear implication of these words 
is as follows: (1) Income taxation on 
mines without an allowance for deple- 
tion works unjust hardship. It will work 
hardship now or in 1935 or in 1950 just 
as it worked hardship following the law 
of 1909. To avoid such hardship, deple- 
tion must always be available to mines. 

(2) Because of the inevitable conceal- 
ment of the reserves, valuation must be 
inaccurate. Consequently depletion com- 
putation based on valuation must be 
similarly inaccurate. Yet an inaccurate 
depletion is better justified than none 
at all. 

(3) Obviously any plan by which the 
accuracy of the depletion deduction can 
be increased would even better justify 
the granting of depletion than does the 
procedure now in use. 

Percentage depletion affords this de- 
sired improvement in aceuracy of de- 
termining the depletion allowance. In- 
stead of demanding, in advance, a 
valuation which we know can not be 
correct, percentage depletion allows the 
ore deposit to make its own appraisal at 
the end. Depletion determined by the 
percentage method would approximate 
the result which would be achieved if 
the initial valuation could be made with 
exact prescience of what the mine would 
eventually do. 

Depletion continues while any of the 
reserve remains; when the ore is ex- 
hausted, depletion ceases. The two 
things, the ore reserve and the depletion 
allowance, always come out exactly even. 
Indeed, the words of the court sound as 
if they were searching for this very 
method of percentage depletion to reduce 
the present imperfections of handling a 
situation itself fundamentally sound and 
just. 

Surely there can be no question as to 
the justice of allowing percentage deple- 
tion to run for any mine so long as the 
mine comes within the scope of income 
taxation. 


The Parker Report 


It is now of interest to consider the 
recent report on depletion to the Con- 
gressional Joint Committee on Internal 
Revenue Taxation by Mr. L. H. Parker, 
Chief of the Investigating Staff. Al- 
though in this interesting and valuable 
document there are assertions and impli- 
cations regarding existing valuations and 
depletion allowances with which the 
mining industry might wish to take 
active issue, I shall confine my comments 
here to the subject of percentage deple- 
tion, which is the principal topic of the 
report. 

Accord and assent must be given to 
most of Mr. Parker’s general analysis of 
the difficulties of valuation and determi- 
nation of unit depletion, and of the many 
advantages of percentage depletion. 
Certain of these latter advantages, like 
the tendency to reduce the violent yearly 
fluctuations of the tax burden on the: 
mines and of revenue to the Government, 
I have delib- (Continued on page 311) 
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SENATOR CLARK 


The Pioneer 


A Biographical Sketch of 
A. CLARK 


WILLIAM ANDREWS 
CLARK, ex-United States Senator, was 
born near Connellsville, Pa., January 8, 
1839, son of John and Mary (Andrews) 
Clark. He was a descendant of a 
Huguenot family which had emigrated 
from France to Scotland to escape re- 
ligious persecutions, later moving to the 
north of Ireland, and then settling in 
Pennsylvania soon after the close of the 
Revolutionary War. 


His father was a farmer and his boy- 
hood days were spent on the homestead, 
where he enjoyed the advantages of three 
months’ winter school and nine months’ 
of farm work. In 1856 his father moved 
to Van Buren County, Iowa, and there 
developed a large and productive farm, 
in which the son had his share of work 
to do. He taught school for several 
winter terms, then entered an academy 
at Birmingham, Iowa, later attending the 


Iowa Wesleyan University at Mt. Pleas- 
ant, where he studied in the academic 
and law departments. In 1859-1860 he 
taught school in Missouri, and from then 
on his life was entirely given over to 
the building up of the new empire in the 
west. 

In 1862 he crossed the great plains, 
driving a team to South Park, Colo., and 
that winter worked in the quartz mines 
in Central City, gaining knowledge and 
experience for his future life in the min- 
ing industry. In 1863 news of the gold 
discoveries at Bannock, Mont., reached 
Colorado and he was among the first to 
start for this new El Dorado. After 65 
days’ travel with an ox-team, he arrived 
in Bannock, just in time to join a stam- 
pede to Horse Prairie Creek, where he 
secured a claim. After several years’ 
experience in placer mining, he engaged 
in wholesale mercantile enterprises 
which he continued for about five years. 
During this time his travels took him to 
the mining camps of Virginia City, 
Blackfoot City, Helena and Elk Creek, to 


W. A. Clark, Jr., Vice President 


Chas. W. Clark, Chairman of the Board 
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San Francisco and central California to 
Portland, Oreg. In addition he also suc- 
cessfully carried on the duties of a mail 
contractor on the star route between 
Missoula, Mont., and Walla Walla, Wash. 

In his various undertakings he had 
been eminently successful and in 1868 
he formed a partnership which engaged 
in the wholesale mercantile and banking 
business, locating at Helena, Mont., later 
moving to Deer Lodge, and, after buying 
out his partners, this resulted in the 
locating at Butte of the banking firm of 
W. A. Clark & Brother. 


However, it was principally in the 
mining field that he devoted most of his 
time and in which he made his greatest 
success. In 1872 he was attracted to 
the quartz prospects of Butte and pur- 
chased, in whole or in part, the Colusa, 
Original, Mountain Chief, Gambetta and 
other mines, nearly all of which de- 
veloped into rich producers. The “Old 
Dexter,” the second stamp mill of Butte, 
was finished in 1876 through his finan- 
cial aid, and the first smelter of conse- 
quence in Butte, the Colorado smelter, 
was erected by a company organized by 
him. In 1880 he organized the Moulton 
Company, which erected the Moulton 
Mill and developed the mine of the same 
name. In 1914 he constructed a large 
concentrating plant for the treatment of 
ores from the Elm Orlu mine, near Butte, 
which mine developed into one of the 
largest zinc and copper mines of that 
time. In the meantime he acquired and 
developed mining properties in other 
western states, including coal properties 
in Colorado, in the course of which he 
became interested in the United Verde 
mine in Arizona, and it was this latter 
mine which his genius developed into one 
of the best equipped mines in the world. 

When acting as Commissioner for 
Montana to the exposition in New 
Orleans in 1885, he saw numerous speci- 
mens exhibited from a mine in Arizona 
called the United Verde mine. These 
specimens were rich in copper, gold and 
silver. Later on, when re-organizing the 
Orford Copper Company, to which com- 
pany he had been selling the matte from 
his Butte smelters, he found on the books 
numerous shipments of matte from the 
United Verde mine, which at that time 
was operating two 50-ton furnaces. 
These mattes were extremely rich in gold 
and silver contents. With his usual 
keenness, he started to investigate and 
about the first of the year 1888, secured, 


The Late Senator William A. Clark 


through the assistance of some New 
York friends, particularly Mr. James A. 
Macdonald, who later became vice presi- 
dent of the company under Mr. Clark’s 
reorganization and who died about a year 
ago, a second option on the United Verde 
mine which, in spite of the rich surface 
ores, had up to that time been unsuccess- 
fully operated. His first visit to the 
United Verde was with his mine superin- 
tendent, Joseph L. Giroux, in March, 
1888. Availing himself of the fact that 
the first option had been given up, he 
immediately made the first payment re- 
quired under the option and proceeded to 
buy in as much of the outstanding stock 
as was possible. This stock was scat- 
tered all over the globe, and at the time 
of his death he and his family owned 
about 299,000 shares out of 300,000. 
And so, having decided that the mine 
held great possibilities, with his usual 
thoroughness and genius for organizing 


and putting his desires into active oper- 
ation, the property was developed into 
one of the large copper producers in the 
United States. 

In the foregoing biography there has 
been purposely omitted reference to Sen- 
ator Clark’s activities in the fields of 
public utilities, water power undertak- 
ings, construction and operation of rail- 
roads, ranching, manufacturing indus- 
tries, etc., which in themselves are enti- 
tled to a separate recitation in order to 
depict the many and varied ramifica- 
tions of a brilliant intellect, keen in its 
instantaneous grasp of values, combined 
with a force and vitality to carry his 
convictions to a successful termination. 

Senator Clark died in March, 1925, and 
is survived by his widow, Mrs. Anna E. 
Clark, and two sons and three daughters 
—Charles W. Clark, William A. Clark, 
Jr., Mrs. Marius de Brabant, Mrs. Lewis 
R. Morris, and Mrs. William M. Gower. 
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Robert E. Tally 


President of the United 
Verde Copper Company 


RIGHT—MANAGING AND OPERATING STAFF OF 
UNITED VERDE TUNNEL & 
SMELTER RAIL COMPANY, eg UPPER 
VERDE PUBLIC UTILITIES COMPANY 


Front Row, Lert To Richt—A. I. Greenwood, Chief Elec- 
trician; J. E. McLean, General ‘Superintendent of - 
road; C. R. Kuzell, Smelter Superintendent; 

DeCamp, General Manager; Robt. E. Tally, J 
Thos. Taylor, General Smelter Superintendent ; Dave 
Hopkins, Purchasing Agent; F. O. Twitty, Trainmaster 
of Railroad; F. H. Jones, Chief Bonus Engineer. 


CENTER Row—F. X. Mooney, General Foreman Reverbera- 
tory Department ; George. Mieyr, Master Mechanic; Frank 
Avis, Chief Power Engineer; J. J. Williams, Generali 
Smelter Foreman; A. L. Reese, Chief Chemist; H. P 
Hughes, Auditor of Railroad; J. R. Marston, Metallurgist : 
P. C. Keefe, Crushing Plant Superintendent; R. K. 
Duffey, Chief Clerk; P. C. Steinel, Traffic Manager. 


Back Row—L. M. Barker, Concentrator Superintendent ; 
H. V. Young, Secretary to the President; J. C. Harding, 
Safety and Employment Engineer; F. H. Parsons, Assist- 
ant Smelter Superintendent; J. E. Lanning, Chief Me- 
chanical Engineer; D. L. Bouse, General Storekeeper; 
A. N. Jones, Superintendent, Upper Verde Public. Utili- 
ties Co.; Dr. L. E. Walsh, Physician and Surgeon; O. C. 
Ralston, Director of Research. 
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John H. Hall, Jr., Secretary 
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St. Clair, Treasurer 
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"THOUGH the greater development of 
the 
inextricably bound up 


United Verde Copper Company is 
in the empire- 
building activities of Senator William A. 


Clark, the actual history of the property 
and its growth dates its beginning from 


By Herbert V. Young 
SECRE!ARY TO THE PRESIDENT 


1876, the year in which the first claims 
were located. 

The United Verde mine is situated on 
the eastern slope of the Black Hills, in 
Yavapai County, Ariz., overlooking the 
Verde Valley—a great gash in the land- 
scape, at the bottom of which winds the 


Verde River. This valley was inhabited 
for prehistoric centuries by the aborig- 
ines; numerous remains of their dwell- 
ings are found in the cliffs and gorges 
and on the mountain tops. It was first 
settled by white men in 1865, when a 
group of pioneers emigrated from 
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W. V. DeCamp, General Manager 


Prescott, 40 miles distant, 
located several tracts of 
fertile bottom land near 
the river, and commenced 
farming. During the next 
10 years there was a steady 
immigration of settlers, 
and despite frequent dep- 
redations of the Indians 
the community began to 
prosper. 

One of the pioneers was 
M. A. Ruffner, who, 
though he owned land, 
found his main interest 


not in farming but in 
prospecting the surround- 
ing hills. 


In 1876 he dis- 
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Jerome, Arizona 
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Aerial View of Jerome, Arizona 


covered an outcrop of ore 
which was recognized as 
copper bearing, and he lo- 
cated two claims, which he 
named the Eureka and 
Wade Hampton. He drove 
a tunnel on this outcrop, 
and this development con- 
firmed his personal belief 
that the discovery was a 
rich one. However, it held 
little interest for the other 
settlers of the district, as 
none of them could see a 
future for copper on ac- 
count of the transporta- 
tion problem. The nearest 
railroad terminal was hun- 


dreds of miles distant, and the nearest 
originating point for water transporta- 
tion was a port on the Colorado River. 

Ruffner was unable financially to 
prosecute development of his claims in 
the manner he wished; he therefore in- 
terested two brothers, George and Angus 
McKinnon, to whom, in exchange for a 
grub-stake and their personal services, 
he transferred two-thirds interest in the 
property. The three men proceeded to 
sink a shaft to a depth of 45 feet, which 
resulted in favorable showings of good 
ore. Other prospectors were attracted 
by the developments, and soon much of 
the ground in the vicinity of the original 
locations was filed upon. 

The McKinnons then began to talk of 
selling; they were afraid to sink their 
shaft further for fear they would pass 
through the ore into barren ground. 
While Ruffner had greater faith in the 
depth of the ore, he was willing that the 
majority should rule. 

The capitol of Arizona was then at 
Prescott, and Hon. F. A. Tritle, then 
governor of the territory, became inter- 
ested in the district. He enlisted the 
financial aid of James A. Macdonald and 
Eugene Jerome, of New York (the town 
of Jerome being named for the latter) 
and in 1882 the United Verde Copper 
Company was organized, with Mac- 
donald as president and Jerome as secre- 
tary. The property of the new corpora- 
tion included the Eureka and Wade 
Hampton claims and a number of the 
surrounding locations which had been ac- 
quired. 

Plans were immediately laid for the 
construction of a small reduction plant. 
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Aerial View of the United Verde Workings, Jerome 


The Santa Fe Railroad had extended its 
line through Arizona in 1882, and a 
wagon road was built from Ash Fork, a 
small station on the Santa Fe, to Jerome, 
covering a distance of about 60 miles, 
and over which supplies were freighted 
by mule- and ox-team. Two small water- 
jacket blast furnaces were set up, and 
production of matte and bullion was 
commenced in 1883. 

Even under the great expense involved 
and the crude methods employed a profit 
was made during the time the rich cop- 
per, gold and silver bearing oxides near 
the surface were being extracted and 
treated. The hopes of the promoters ran 
high, and financial success seemed 
assured. Then, as the costs of mining 
increased and the ores became leaner in 
values, the profits ceased and losses be- 


gan to mount. 
early in 1884. 


Governor Tritle retained his faith in 
the property, and in 1887 secured a lease 
and resumed operations. This proved to 
be a losing venture. 

The following year came Senator 
Clark, who picked the property for a 
winner after other mine operators and 
engineers had rendered adverse decisions. 
He secured control. He envisioned vast 
operations, and through the years his 
vision has come to fruition in a splendid 
reality. 


The plant was closed 


NoTE: Detailed accounts of the growth 
of the United Verde Copper Company 
under the Clark regime will be found in 
other articles in this issue of THE MINING 
CONGRESS JOURNAL, 
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GEOLOGY and ORE DEPOSITS of the 


I. INTRODUCTION 


Tue geology of the Jerome district has 
been previously described by Reber,’ 
Lindgren,’ Provot,’ Finlay,‘ and others in 
considerable detail and thoroughness, yet 
leaving a few questions of major impor- 
tance and details of the occurence of ore 
at the United Verde mine unanswered. 
It is the purpose of this paper to express 
the writer’s view of these questions as 
well as to set forth the details of ore oc- 
currence at this mine. 

The United Verde mine lies about half 
a mile northwest of the town of Jerome, 
Yavapai County, north-central part of 
Arizona. Lying on the northeastern slope 
of the Black Hills Mountain Range at 
an elevation of 5,400 ft., the property 
covers about 2,137 acres (127 claims). 
The Jerome district covers an area 7 
miles long and 3 miles..wide and parallels 
the Verde Valley and River, the latter at 
an elevation of approximately 3,300 ft. 

The character of the relief is moun- 
tains, due to considerable faulting and 
the general regional structure. The trend 
of the mountain range is northwest and 
merges with the plateau country on the 
northwest and southwest.. The tops of 
the mountains (Woodchute and Mingus) 
within the range are more or less flat- 
topped, due to the presence of sedimen- 
tary rocks or lava flows. The main 
drainage system flows in a southeasterly 
direction, fed by tributaries normal to 
the scarp. 


II. GENERAL GEOLOGY 


The rocks of the Jerome district include 
igneous, sedimentary, and metamorphic, 
and range from pre-Cambrian to Tertiary 
in age. The ore deposit is of pre- 
Cambrian age and is of the massive 
sulphide-schist replacement type. Struc- 
turally the district is divided into two 
sections by the main or Verde fault, 
which bears in a northwesterly and south- 
easterly direction. Erosion of the up- 
lifted scarp of the block west of the fault 
uncovered pre-Cambrian formations, 
while on the east side of the fault the 
Tertiary lavas are still exposed. 

The oldest rocks of the district consist 
of a greenstone complex comparable to 
and synonymous with the Yavapai 
schists, intruded by a rhyolite quartz 
porphyry and augite diorite. Overlying 
this, but separated by a great uncon- 
formity, is the Tapeats sandstone (Cam- 
brian), the Redwall limestone (Devonian 
and Mississippian), and the Supai sand- 
stone (Permian). Basaltic lavas (Terti- 
ary) cover the other formations and is 
followed by the deposition of impure 
limestones (Verde Lakebed formations) 


1 Reber, L. E., Jr., “ as of and Ore Deposits of 
Jerome District” ; A. M. E., Trans., Vol. 66, 
pp. 3-26, 1922. 

2 Lindgren, W., “Ore Deposits of the Jerome 
and Bradshaw Mountains Quadrangles, Arizona’’ ; 
U. S. G. S., Bull. 782, pp. 54-97, 1926. 

3 Provot, F. A., “Geological ‘Reconnaisance of 
the Jerome District, Jerome, Ariz.””; May 13, 1916. 

*Finlay, J. R., “The Jerome District. of Ari- 
zona”; E. M. J., Sept. 28 and Oct. 5, 1918, pp. 
106. 557, 605. 
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in the then existing Verde Valley. The 
areal distribution of these rocks are 
shown on Figure 1. 

The younger rocks which have no sig- 
nificance as to ore occurrence will be but 
briefly described. 

According to Reber, “The sea reached 
the Jerome district in the middle Cam- 
brian time and deposited a thin blanket 
of beach sand and fine pebbles, which 
formed the Tapeats sandstone. Its thick- 


ness varies from nothing to 100 ft. and 
tends to fill the minor irregularities of 
the pre-Cambrian surface. The sand- 
stone is of a maroon color, and highly 
ferruginous. 

“Overlying the basal sandstone are 
from 300 to 500 ft. of limestone of De- 
vonian age, from 300 to 500 ft. of lime- 
stone of Mississippian age, and from 
nothing to 500 ft. of red sandstone and 
shale of Permian age. The formation of 
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the deposits of each of these periods, 
Cambrian, Devonian, Mississippi, and 
Permian, was preceded and followed by 
periods of uplift and erosion.” 

Damming of the Verde Valley by the 
Tertiary lava flows produced a lake of 
considerable size, possibly 35 miles long 
and 6 or 8 miles wide. Impure white 
calcareous sediments were deposited to a 
depth of over 1,200 ft., and named the 
Verde formation. 

Igneous rock exposures are numerous 
and plainly discernible for study. Varia- 
tions in texture, size of grain and general 
metamorphism, offsets this value and 
makes a correct interpretation of origin 
and classification a most difficult one. 

A rhyolite quartz porphyry is the first 
intrusive rock in the. Jerome vicinity and 
owes its origin to the Bradshaw granite 
batholith from which: it is a differentia- 
tion product. It is typically exposed on 
Cleopatra Hill, from which it receives 
the name “Cleopatra Quartz Porphyry,” 
though locally referred to as “quartz 
porphyry” or merely “porphyry.” 

The granite of the southern part of 
the Jerome quadrangle is definitely 
known to be a direct continuation of that 
of the Bradshaw Mountain region. Reber’ 
notes that the quartz porphyry near the 
south end of the district is of a more 
granitic character than that near Jerome. 
A progressive change from the fine- 
grained granite of the Bradshaw Moun- 
tains to the typical rhyolite quartz 
porphyry may be observed. 

The petrographic character varies con- 
siderably and embraces a_ diversified 
group of rocks. It is a white to gray 
rock whose essential minerals are quartz, 
orthoclase, and albite, and lesser amounts 
of plagioclase. The accessory minerals 
include biotite, augite, and pyrite. The 
analyses of three distinct types indicate 
its variable nature. 


Type Quartz % % To G % 
Porphry SiO, Al,O, Fe 


Normal porphyry..... 67.8 2.9 
Silicious porphyry.... 73.8 19.1 2.9 
Metamorphosed por’ry 57.5 14.8 1.1 


The texture is similarly variable from 
felsitic to granitic. Quartz is the char- 
acteristic phenocryst though occasionally 
the white feldspar is equally developed. 
The quartz phenocryst is normally about 
an eighth of an inch in diameter and 
round, though rudely hexagonal crystals 
are found. They constitute, roughly, 
about 10 percent of the rock. 


Dynamic metamorphism has altered 
the porphyry mass in numerous places 
sufficiently to become a characteristic of 
the rock. The schistose structure has 
developed chlorite predominantly and 
sericite to a lesser extent. Gradations 
from fresh porphyry to chloritic schists 
indicate that between 40 and 60 percent 
of all the black schist was originally 


5 Jaggar, T. A. Jr., and Charles Palache; U.S. 
G. S. Sur. Folio 126, “Bradshaw Mountains Folio,” 
1905. 


quartz porphyry. A 
large part of this per- 
centage is now com- 
pletely replaced by sul- 
phides. 

The United Verde 
Diorite is a massive, 
medium to _ coarse 
grained augite diorite. 
Jaggar and Palache® 
recognized two distinct 
ages of diorite in the 
Bradshaw quadrangle. 
The first varies from a 
quartz diorite to a gab- 
bro and is believed to 
be intimately related to 
the Bradshaw granite; the other is a 
gray quartz diorite distinctly younger 
than the granite. In the United Verde 
mine at only one location was quartz 
diorite observed which showed a gradual 
transition to the normal fresh United 


Verde diorite through a zone of over 
300 ft. 


A chemical analysis of typical U. V. 
Diorite shows: 


% Al,O; % Fe % CaO % Mev 


4.05 0.7 


_ The diorite is generally accepted as an 
intrusive rock and its longer axis has a 
general northerly trend. Within its mass 
it becomes quite altered due to shearing, 
and produces chlorite and kaolinized ma- 
terial. It is younger than the porphyry 
and is undoubtedly closely related to the 
sulphide mineralization. Pyrite crystals 
are found sparsely distributed in it. Its 
concave margin dips to the northwest and 
served as a structural feature in localiz- 
ing the ore solutions. The margin is 
usually finer grained than the interior, 
often a characteristic of intrusive masses. 
Both the diorite and porphyry are of 
pre-Cambrian age, though probably 
widely separated themselves in time of 
formation. Further igneous activity 
failed to make its appearance until late 
Tertiary time, when basaltic lavas ema- 
nating essentially from the San Francisco 
Mountain volcanic fields covered the 
Carboniferous sediments, in places to a 
depth of 700 ft. Undoubtedly the 
numerous basalt dikes found in the dis- 
trict assisted materially in covering the 
area. Subsequent faulting and erosion 
has removed much of this deposit so that 
only the higher pinnacles remain capped. 
Included in the pre-Cambrian rocks are 
a number of metamorphic rocks of dif- 
ferent types justly termed the pre- 
Cambrian complex. As a whole the 
group corresponds to the Yavapai schists 
of the Bradshaw Mountains. Several 
geologists have studied the district and 
have attempted to differentiate the 
various members of the group. As yet 
perfect accord has not been reached. 
The writer believes that the green- 
stone complex may be divided into four 
major units; tuffs, fragmental green- 


stone (Deception Porphyry), flows, and 
bedded sediments. 

A distinctly tuffaceous member is ex- 
posed on one of the lower levels of the 
United Verde mine which is pale green 
to gray in color. It is me- 
dium to coarse grained and 
contains rather large white 
feldspars. Fragments of 
quartz are found most of 
which are somewhat rounded 
due to pressure. The abun- 
dance of quartzes varies over 
a short distance in places 
becoming numerous and well 
represented, in others sparse 
and scattered. The ground- 
mass is very fine grained and 
quite silicious, somewhat al- 
tered and schistose. Most of 
the alteration has been pro- 
duced by pressure and tem- 
perature resulting in consid- 
erable kaolinization and seri- 
citization. The bed strikes in 
a northerly direction with a 
steep dip to the west. Quartz 
porphyry has intruded it pre- 
cluding the possibility of 
measuring its width. An anal- 
ysis of this material contains: 


Yo % Al,Os % Fe CaO % MgO 


56.7 18.9 5.5 1.85 0.85 


Andesitic tuffs are also recognized 
which take on the appearance of fine 
grained diorite with the exception that 
mineral grains are sharp and angular 
and apparantly volcanic in origin. It is 
dark green in color. Alteration by pres- 
sure produces chlorite. Its composition is: 


Yo SiOz %o AlsOs Jo Fe % CaO 


42.4 16.1 8.6 8.3 


Fragmental greenstone, named Decep- 
tion porphyry by Finlay because of its 
exposure in Deception gulch, is well rep- 
resented in many places and in large 
areas throughout the district. It is rhy- 
olitic in composition and volcanic in 
origin. Exception has been taken to this 
due to an occasional brecciated condition 
indicating a flow rock. Others have called 
it Deception Quartz Porphyry and believe 
it to be an intrusive. Evidence of its 
intrusive character is decidedly lacking. 
Its contact with other green stones is 
smooth and straight except in those in- 
stances when the whole greenstone area 
was folded. Where it is in contact with 
the quartz porphyry the latter has cut 
into it with dikes and stringers, .some- 
times inclosing large lenses. It is char- 
acterized by triangular or irregular 
shaped quartz phenocrysts having sharp 
pointed edges or corners. The size of the 
quartzes is small to medium, averaging 
usually about a sixteenth of an inch in 
its longest dimension. It is grayish green 
to dark green in color and alters to a 
black chloritic schist on dynamic meta- 
morphism. On the surface it weathers to 
a yellowish buff colored, platy schist. 
When subjected to pressure or heat it ap- 
parently readily alters to chlorite and 
consequently becomes a favorable rock 
for replacement by sulphide solutions. It 
frequently happens that sulphides are 
found on the contact of this rock with 
quartz porphyry. 

Several beds of rhyolite flows are dis- 
tinguishable varying from 8 ft. to over 
200 ft. in thickness, the whole series hav- 
ing a thickness of over 400 ft. It is light 
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colored to gray or pale green, having an 
abundance of white feldspars which are 
generally altered and kaolinized. The 
basal portion of each successive flow is 
marked by small round jasper pebbles 
ranging from microscopic to an eighth of 
an inch in size. The groundmass is very 
silicious. It is best exposed on the north- 
east side of the 2,400 level. Zones of 
brecciation further suggests flow struc- 
ture. Where pressures have rendered the 
rock schistose the alteration usually pro- 
duces sericite. The rocks as a whole are 
somewhat schistose, the direction of 
shearing being at an angle of about 30 
degrees to the strike of the beds. In this 
area the beds bear in a northwesterly 
direction and dip to the northeast appar- 
ently very steeply. No sign of mineral- 
ization has been found in this series 
though more or less favorably located in 
proximity to sulphides. As a whole these 
flows are very uniform in mineralogical 
content and texture and run: 


% SiO: 
68.0 


% Al,O; % Fe % CaO 
16.5 3.2 2.2 0.6 


Meo 


Overlying the rocks described are a 
series of well exposed sedimentary rocks 
which are widespread throughout the 
district. Several varieties are observed, 
chiefly of which is the silicious phase 
which approaches a quartzite in appear- 
ance. It is light gray to pale green in 
color and very fine grained. The bedding 
is very pronounced and unmistakeable. A 
chemical analysis of the material gives: 


% AlLO; %Fe % CaO % Mev 
12.8 4.7 0.6 05 


% SiO. 
71.0 


On the west side of the 2,400 level it 
has a strike to the northeast and dip to 
the northwest. 


The next sediment of importance is the 
andesitic variety which is grayish green 
in color and fine to medium grained in 
texture. The bedding planes are less dis- 
tinct and are represented mainly by dif- 
ferences in color. There is a marked 
absence of silica as compared with the 
first mentioned sediment. Doubt may be 
expressed as to whether or not this is a 
true sediment although the uniformity 
and continuity of the bedding is strong 
in support. On extreme alteration by 
surface weathering and by the heat pro- 
duced by being included in the zone now 
on fire in the mine, this material becomes 
white and clayey though fairly hard and 
solid. The feldspars are the medium to 
basic types. 

Other varieties have been noted as a 
20-ft. bed of limestone or marble occur- 
ring on the 800 level in the vicinity of No. 
4 shaft and also calcareous slate occurring 
in the same area. A coarse grained var- 
iety of conglomerate consisting of well 
rounded pebbles in a tuffaceous matrix, 
including numerous well preserved feld- 
spars giving the appearance of a feldspar 
porphyry where the pebbles do not show 
‘was noted by Reber.’ 


III, STRUCTURE 


Following the successive deposition of 
the various members of the greenstone 
complex came a period of intense meta- 
morphism which compressed the rocks 
into close folds and tilted them steeply 
to the northwest. Because the regional 
shearing and the pre-mineral major shear 
zones were in a northerly and southerly 
direction ‘t is inferred that the compres- 
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sional stresses were from an approxi- 
mately east-west direction. 


Further shearing and schistosity in the 
greenstones occurred with the intrusion 
of the quartz porphyry which, of course, 
would be accompanied by intense heat and 
pressure. The later intrusion of the 
diorite, however, metamorphosed much of 
the greenstones to schists as well as 
limited zones of the porphyry. 

Such intense metamorphism naturally 
caused a thinning and thickening of the 
greenstone beds so as to make exact 
figures on thickness of the initial flows 
and sediments nothing but a conjecture. 
On the other hand the structure can, in 
a general way, be deciphered and the 
rocks classified and the whole very useful 
economically. 

The distribution of the rocks in the 
Jerome vicinity is shown in Figure 1, 
which also shows the faulting. 

The United Verde sulphide mass was 
formed after the intrusion of the diorite 
and controlled structurally by it, see geo- 
logic section in Figure 2. It formed as 
a more or less cylindrical pipe, hypogene 
in origin, limited on the north and north- 
west sides by an impervious diorite hang- 
ing wall. 

After its formation the region was 
further subjected to dynamic forces re- 
sulting in major faulting along some of 
the pre-existing shear zones. 

One of these, known as the Main or 
Verde fault, moved shortly after the 
deposition of the main sulphide mass and 
resulted in the formation of the second 
mine of the district, the United Verde 
Extension. 

It is estimated that the vertical dis- 
location on this fault was about 2,500 ft. 
in pre-Cambrian times. Its strike is ap- 
proximately N. 43 degrees W. with a dip 
of 58 degrees to the east. The faulting 
was normal, throwing the upper portion 
of the original sulphide pipe down to the 
east, with practically no horizontal dis- 
placement. 

Erosion followed which removed about 
1,940 ft. of sulphide before it was covered 
by the Cambrian sandstone. 

Further deformation failed to take 
place until late Tertiary after the deposi- 
tion of the basaltic lavas, when the 
Verde Fault again moved. This time the 
vertical dislocation amounted to 1,360 ft., 
also, a horizontal displacement of 900 ft. 
to the south. 


Displacement in Tertiary time is more 
readily discernable because of sedimen- 
tary horizon markers. The extensive 
faulting that occurred at this time is only 
partially shown on Figure 1, because of 
the limited area covered by the sketch. 
As shown, an almost parallel fault oc- 
curs several hundred feet west of the 
United Verde Mine which strikes in a 
northerly and southerly direction and has 
a dip to the west. The vertical dislocation 
is comparatively slight, possibly not over 
200 ft. Not shown on the sketch, but a 
few hundred feet east of the United 
Verde Extension shafts another north- 
south fault occurs, called the Bessie 


Fault, which has a dip to the east. Its 
vertical dislocation is approximately 
600 ft. 


Cross faulting also occurred. One called 
the Haynes Fault, which lies about 1,500 
ft. north of the United Verde mine, has 
a steep north dip of about 69 degrees. 
Its strike is approximately east and west, 
and has a vertical dislocation of about 
500 ft. South of the mine at about the 
same distance from it another east-west 
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fault, known as the Hull Fault occurs, 
with a 12 degree dip to the south. The 
amount of movement on this fault will 
not be estimated since there is a possi- 
bility of pre-Cambrian movement occur- 
ring on this plane with subsequent Ter- 
tiary movement. 

Slightly north of the Hull Fault, but on 
the east side of the Verde Fault, lies the 
Florencia which also has a_ general 
easterly strike and with a 74 degree dip 
to the south. The vertical dislocation on 
this fault is believed to be about 175 ft. 

Other faults of apparently minor con- 
sequence also occur, as shown on Figure 
2. It is quite possible that pre-Cambrian 
faulting occurred in planes other than 
those mentioned. The lack of extensive 
workings in the fault areas and of def- 
inite horizon markers, preclude the pos- 
sibility of definite decision. 


IV. OREBODIES 


The amount of oxidation of the sul- 
phide mass is very slight, not over 100 ft. 
in depth and is represented by the yel- 
lowish brown limonite chiefly and to 
lesser extents by the red variety and 
rarely by some platy hematite. Much 
quartz is present, some as secondary 
cementing material though mostly as 
residual quartz and jasper. 


Similarly very little secondary enrich- 
ment exists. In sufficient quantities to be 
of commercial importance it will not be 
found in depths greater than 200 ft. 
below the gossan. Chalcocite and covel- 
lite are the secondary sulphide minerals. 
Over a widespread area copper carbon- 
ates are important, forming commercial 
orebodies of rather large size in the 
Malpais, conglomerate and limestones. 
Some cuprite and tenorite is also found 
but not in large quantities. 

An explanation of the small amount of 
bossan and enrichment occurring in a sul- 
phide pipe of this type, formed in pre- 
Cambrian time, lies chiefly in the action 
of erosion. As stated, a pre-Cambrian 
as well as Tertiary fault scarp existed 
which was especially subject to erosion 
and consequently followed enrichment 
very closely. It was also suggested by 
Winchell that possibly a high zine con- 
tent was unfavorable towards enrich- 
ment. 

The form of the pipe in the upper por- 
tion of the mine is cylindrically lenticular, 
measuring about 750 ft. in the longer 
axis and 400 ft. in width. With depth 
the mass becomes tabular, measuring 
1,100 ft. along the strike and with an 
average width of 275 ft. The average 
area of all levels of the sulphide mass is 
about 292,000 sq. ft., while the average 
mineralized black schist is 52,800 sq. ft. 

As seen in Figure 1, the diorite bounds 
the sulphide mass on the north and west 
side, which condition continues through- 
out the mine and forms a hanging wall. 
The south side is the irregular footwall 
and shows all of the irregularities of 
typical replacement deposits. 

The strike of the sulphide is approxi- 
mately N 50 degrees E, with a dip of 
53 degrees to the northwest. The pitch 
of the mass bears N 22 degrees W at an 
angle of 62 degrees. 

The irregular interfingering of the sul- 
phide with the schists and porphyry in- 
dicates the replacement type of ore dep- 
osition. Banding within the sulphide 
mass, due to unreplaced gangue material, 
is a further indication of replacement. 

Gradations from fresh porphyry to 
chloritic schists indicate that between 
40 and 60 percent of all the schist was 
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Class Cu Au Ag SpGr 
Silicious sulphide ........ 4.80 0.02 1.76 37.2 21.4 3.7 21.8 1.9 0.64 3.30 
Massive sulphide ........ 5.52 0.02 1.48 11.8 31.4 3.5 32.6 2.4 1.80 4.05 
Black schist .....ccccess 5.04 6.01 0.89 29.9 20.7 12.7 15.4 0.7 2.28 3.23 
Quartz porphyry ........ 4.11 0.01 0.89 40.1 15.7 12.5 10.8 0.9 1.05 3.10 


originally quartz porphyry. 
schist is, of course, now replaced by sul- 
phide although still recognizable. The 
material which has been replaced includes 
quartz porphyry, silicious bedded sedi- 
ments and certain types of greenstone, 
all of which are occasionally found within 
the massive sulphide in an unreplaced 
condition. 

Structural shear zones are occasion- 
ally found at a distance from the sulphide 
mass which contain inpregnations and 
disseminations of pyrite and chalcopy- 
rite. When commercial, these orebodies 
are long and narrow, an example of 
which is found on the 500 level which 
measures 650 ft. by 30 ft. 

The orebodies in general form on or 
near the sulphide-schist contact and 
where the mineralization is most intense 
it continues through the schist area into 
the quartz porphyry. Figure 3, of a 
typical level (showing the ore outline in 
dotted line) illustrates the irregularities 
in plan. As is shown the main ore body, 
following essentially the sulphide-schist 
contact, measures some 600 ft. in length 
and from zero to 150 ft. in width. Ores 
other than the main ore body are also 
found along the contact, within the heart 
of the sulphide mass, and within the 
schist and porphyry rocks. The vertical 
bounds of the ore are equally, if not more 
irregular, due to the fingers and pendants 
of ore which are frequently hidden from 
normal stoping operations by false walls 
because of slips, dikes, horses of waste 
and character of spotty mineralization. 

Numerous slips of little consequence as 
to dislocation of ore occur both pre- 
mineral and post-mineral in age. These 
are more apparent in the schist and 
porphyry than in the sulphide, for more 
often than not the latter becomes brec- 
ciated over a larger area. Andesite dikes 
which cut the sulphide and other rocks 
are frequently offset a few feet though 
more often than not the displacement can 
be measured in inches. 

Due to the character of the mineraliza- 
tion which is spotty, particularly in the 
schist and porphyry, horses of waste 
15 to 30 ft. in diameter occur. The copper 
mineralization as has been suggested is 
most intense near the sulphide-schist con- 
tact decreasing in value as it approaches 
the center of the sulphide or schist areas. 
The copper mineralization along the 
schist-porphyry contacts occasionally be- 
comes equally as strong, in which cases, 
the ores may extend from within the sul- 
phide mass through the whole schist area 
and into the porphyry. 

The dip and pitch of the ores vary 
considerably from level to level. The 
pitch of the ores has been as flat as 30 
degrees, while the dip has been as low as 
45 degrees. Similarly both have been 
vertical. It is natural to expect the 
pendants and offshoots of ore to occur 
more frequently on the flatter dips. 

Underneath the diorite footwall, jasper 
and quartz masses of vast cross-section 
occur which grades into the pyritic 
masses. Occasionally ore bodies occur in 
the jasper areas accompanied by only a 
very little pyrite. 

Four classes of ore are recognized of 
quite variakle composition. 


Much of this 


V. MINERALOGY 


The mineralogy will include only the 
ore minerals and close associates and not 
the general rock forming minerals. The 
following minerals are found, listed ac- 
cording to Dana’s scheme of classification. 


I. Native Elements: 
Copper 
Silver 


II. Sulphides, Selemides, Tellurides, Ar- 
senides, Antimonides: 


Sulphur 


Argentite Galena 
Arsenopyrite Marmatite 
Bornite Pyrite 
Chalcocite Pyrrhotite 
Chalcopyrite Sphalerite 
Covellite Unknown 


Sulpho-Salts: 


Tetrahedrite (Freibergite) 
Tennantite (7) 


IV. Haloids-Chlorides: 


Fluorite 

V. Ovides: 

Cuprite Magnetite 
Hematite Quartz 
Jasper Specularite 
Limonite Tenorite 
VI. Oxygen Salts: 

Azurite Gypsum 
Calamine Goslarite 
Calcite Malachite 
Chrysocalla Sericite 
Dog-tooth spar Serpentine 
Dolomite Siderite 
Epidote 


For the purposes of this paper, descrip- 
tion of the individual minerals will not 
be given. Suffice it to say that chalcopy- 
rite is the chief ore-forming mineral ex- 
cept in isolated places where copper car- 
bonates have formed secondary ones. 

The diorite on its footwall side is very 
undulating in vertical section. As the 
sulphide solutions came up within its con- 
cave margin they had a tendency to 
bulge more or less in conformity to the 
diorite wall. 

The condition of the footwall schists 
and porphyry is such as to indicate the 
strength, intensity and extreme heat of 
solutions in attacking the minerals. The 
large amount of chloritization with lesser 
amounts of sericitization and kaoliniza- 
tion give evidence to this fact. The por- 
phyry when in juxtaposition with sul- 
phide is rarely fresh and unaltered for 
many feet from the sulphide contact. 

The ore bearing solutions, given off 
from a magmatic reservoir below, would 
tend to travel upward through a permi- 
able schistose channel to the site now oc- 
cupied by the sulphide mineralization. 

Compared to the relatively long in- 
terval of time between the intrusions of 
porphyry and diorite, the short interval 
of time between the intrusion of the 
diorite and the sulphide indicates that the 
latter owes its — to the diorite, which 
is a magmatic differentiation product of 
the Bradshaw granite. 
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PERCENTAGE 


erately left unmen- 
DEPLETION 


tioned in this pa- 
per because Mr. 
Parker has set 
them forth so excellently. 

By those who favor the principle of 
percentage depletion, this report will be 
regarded as a move in its support, and 
especially effective because of the con- 
gressional audience to which it is di- 
rected primarily and, as it were, from 
the inside. 

The Parker report proposes two al- 
ternative plans for the application of 
percentage depletion: Plan No. 1 involves 
a direct application of a given fixed per- 
centage to operating profit minus depre- 
ciation; Plan No. 2 applies a higher 
percentage to operating profit reduced by 
depreciation and by interest on plant. 
The percentage rates proposed are 
33 1/3 percent for Plan No. 1, and 40 
percent with 6 percent interest on plant 
for Plan No. 2. 

Discussion devoted to the method and 
the reasons for the various steps neces- 
sary in its actual application is ex- 
tremely brief. But on page 15 of the 
report appear these pithy and cogent 
words which, in small space, embody the 
basic explanation and the chief justifi- 
cation of the percentage method: 


“ 


(From page 299) 


. « « « the most important valuations 
for depletion purposes are computed by the 
analytic appraisal method. This method re- 
quires an estimate to be made of the future 
profits of the mine. If it were possible to 
determine these future profits correctly, they 
would equal the net income from the prop- 
erty. The question at once arises: What is 
the use of estimating such profits if the 
actual profits can be used? In fact, it can 
be proven mathematically that depletion by 
a percentage of net income and depletion by 
the analytic appraisal method will be the 
same if the expected profit is correctly esti- 
mated in using the latter method.” 


__ There then follow three comparative 
illustrations of the unit method and of 
the percentage method for determining 
depletion. Two of these have already 
been given on page 92 of this paper. 
Explanatory comments would probably 
have aided the average reader to follow 
the computations as set out in the Parker 
report, but to those familiar with these 
matters it is evident that the steps taken, 
although somewhat indirect and cumber- 
some, are in fact sound logically and 
mathematically. And the promised proof 
is indeed delivered, showing that the unit 
method and the percentage method will 
yield the same depletion result in any 
given case when the latter is applied in 
a certain way. 

It is, therefore, especially surprising 
to find, on the following page 16 and 
thereafter in the report, where the 
specific Plans No. 1 and No. 2 are set 
forth and illustrated by examples, that 
neither one of these plans conforms to 
the conditions postulated in the analysis 
and proof on page 15. That proof can 
not be applied to either Plan No. 1 or 
Plan No. 2; neither can the percentages 
for various lives and risk rates set forth 
on page 15. The logic and the mathe- 
matics involved in the analysis and proof 
on page 15 of the report are abandoned 
for both of the proposed plans. The 
proposed percentages of 33 1/3 percent 
and 40 percent, respectively, will not give 


_ the results that these percentages would 


yield if applied to the type examples on 
page 15. And it can not be proved. be- 
cause it is not (Continued on page 337) 
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EXPLORATION 


EXPLORATION work may be divided 
into two classes, one covering prospecting 
in general, the other covering the main 
ore zone. 

The main ore zone includes the sul- 
phide area, the black schist area, and a 
portion of the porphyry a sur- 
rounding them. Within this zone lenses 
of ore occur from 25 sq. ft. up to 50,000 
sq. ft. in area. The most favorable loca- 
tion for ore is on the massive sulphide- 
schist contact; secondly, the contact of 
the schist and porphyry; thirdly, within 
the sulphide area; fourth, within the 
schist, and lastly within the porphyry 
areas. 

Within the main ore zone the geology 
and known ore areas are projected with 
sufficient accuracy to permit maggie 
the haulage and contact drifts. he 
latter is so named because it is driven 
on or near the sulphide-schist contact. 
On the last lift of new levels this drift 
was driven on the schist side on definite 
bearings, as compared with the old prac- 
tice of actually following an irregular 
replacement contact. The advantages 
are obvious, in that no rounds are wasted, 
the rock is softer and the cost per foot 
is cheaper, straighter drifts are obtained, 
curves may gradual rather than 
abrupt, and being in the footwall side 
the chutes are better spaced when the 
stope is silled out. Guidance of this 
drift is accomplished by means of oc- 
casional diamond drilling, a hole being 
drilled to determine the distance to the 
contact and the extent of ore in the hang- 
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By Mayer G. Hansen 
GEOLOGIST 


ing wall. A second hole is often drilled 
on the same bearing as that planned for 
the next chord of the drift and the latter 
governed accordingly. It also receives 
constant geological guidance. Upon com- 
pletion of this drift the foot and hanging 
walls are thoroughly diamond drilled, 
delimiting the ore accurately, so that the 
footwall and hanging wall drifts may be 
driven, and the method of mining with 
its stope and pillar system planned. 

When drill holes encounter isolated 
patches of ore they are further explored 
by drifts or crosscuts. 


After stoping operations have com- 
menced, the floor silled is mapped in 
detail, which usually gives an intimation 
of what may happen geologically between 
levels. Should it appear necessary, a 
light weight diamond drill is taken into 
the stope and up-holes drilled to further 
obtain intermediate level data. This data 
is important since the dip and pitch of 
the ores are so irregular that all offsets 
of ore, fingers, etc., must be determined 
in advance of stoping operations to 
permit the proper spacing of chutes. As 
mentioned under geology, numerous slips 
and dikes occur which but rarely limit 
the ore. Thus in the course of normal 
stoping cperations when a stope has been 
bounded on a side for a few floors by a 
slip or dike, it is necessary to prospect 
beyond it with either a short stope drift 
or drill holes. This is done at regular 
floor intervals until it is assured that a 
false wall does not exist. Also, when a 
down hanging pendant of ore occurs, the 


exact bottom is determined and a stope 
drift driven under it so that the ore in 
the pendant can be carried simultane- 
ously with the stope in order not to hold 
up operations when the pendant joins the 
stope. An example of this is shown in 
Figure 1. A generalized section and 
typical mine level is shown under the 
article on the geology and ore deposits. 

Smaller areas cut by drifts are ex- 
plored by raising to more or less deter- 
mine their height. Then if the ore per- 
sists a diamond drill is set up in the 
raise to determine the area. 


In the broader phases of prospecting 
long drifts or long diamond drill holes 
(usually flat) are used. The regional 
schistosity bears in a northerly and 
southerly direction, in which direction the 
long drift is driven, generally with a defi- 
nite objective in mind to some geologic 
feature. From this drift crosscut dia- 
mond drill holes are driven to determine 
other structural features, as greenstone- 
porphyry contacts, shear zones with 
hard impervious hanging walls, schistose 
or shear zones within the porphyry or 
embayments in the diorite. Naturally if 
sulphide mineralization is encountered, 
further prospecting is carried on by de- 
tailed drilling or drifts and crosscuts. 

Thus in prospecting or exploration 
work, diamond drilling is the chief 
method employed, followed by level drifts, 
crosscuts and raises. Five diamond drills 
are operated underground, drilling all 
sizes of holes from “ES” to “N”. The 
total annual footage obtained is about 
30,000 ft. As to drifting, raising, etc., 
the total footage is about 25,000 ft., or at 
the rate of 70 tons mined per foot of 
development. 
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DEVELOPMENT and MINING METHODS 


By J. F. Cowley 
PLANNING ENGINEER 


THE orebody of the 
United Verde Mine 
consists of irregular 
shaped ienses in the 
massive sulphides and 
wail rocks. They have 
an average dip of ap- 
proximately 63 degrees, 
and vary widely in size 
and shape. Widths may 
be from 10 ft. to 180 
ft., and lengths from 20 
or 30 ft. to 800 ft., the 
complete orebody being 
crescent shaped. The 
hanging wall, in gen- 
eral is the non-copper 
bearing, extremely 
hard massive sulphide, 
and the footwall a tough 
quartz porphyry. Ore- 
bodies occur separately and in combina- 
tions of massive sulphide, black schist, 
and porphyry, the latter being the most 
common, having sulphide on the hanging 
wall side, grading into schist, and from 
schist to porphyry and to barren por- 
phyry. These conditions preclude the pos- 
sibility of accepting any single mining 
method and results in the use of many 
different methods. However, conditions 
as a rule favor horizontal cut and fill 
stoping, and approximately 60 percent 
of the total tonnage is now being mined 
by this method. The general develop- 
ment plan of the mine has been evolved 
with these general conditions in view. 

Development and stoping is planned to 
insure a daily production of approxi- 
mately 2,000 tons of copper ore until such 
time as the open pit is exhausted, when 
production will be increased underground. 
The level interval has been found to be 
most economical at 150 ft. A closer 
spacing leaves too high a percentage of 
ore in the level pillars above cut and 
fill stopes, which is mined by the com- 
paratively high cost square set method, 
and an excessive development charge. A 
greater distance between levels results in 
excessive costs in repairs to ore chutes. 

To insure the necessary tonnage, the 
vertical depth oe annually has 
been found to be one level, including all 
drifts, crosscuts, raises, and chute raises. 
Drifting per year runs from 12,000 to 
20,000 ft.; raising from 4,000 to 6,000 ft. 
The total development averages about 
25,000 ft. The tonnage blocked out is 
approximately 70 tons of ore per foot. 

This program has been followed in re- 
cent years by sinking the main ore hoist- 
ing shaft in 600 ft. lifts, drifting to the 
location of the service shaft, and raising 
to connection from each level. Upon com- 
pletion of the shaft work, the orebody 
on the upper two levels is developed, 
after which the remaining two levels are 
started. This method allows a period of 
two years in which to prepare the two 
levels for stoping. 
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Outlines of the an- 
ticipated ore areas and 
formation contacts are 
prepared by the Geo- 
logical Department by 
projections from levels 
above the occasional 
down hole diamond 
drilling. From these 
outlines the main cross- 
cuts to the orebody are 
planned and crosscut- 
ting is started from the 
hoisting shaft. Some 
years ago it was cus- 
tomary to drive the 
main ore haulage cross- 
cut north to a point 
near the center of 
orebody and 

through the iron- 
schist contact. From there, contact 
drifts were driven along the strike to 
develop the orebody. The object of this 
method was to divide the haulage, both 
of ore from the stopes above and waste 
to the stopes below, which resulted in less 
congestion in the gangways. 

Recent practice is to drive the crosscut 
to a point near one end of the orebody, 
drift on the contact for its entire length 
and connect back to the crosscut at the 
nearest convenient point. Figure 1. This 
change in the development plan has 
several advantages, since it allows much 
better ventilation during preparatory 
stope work, such as driving raises, chute 
raises, and auxiliary drifts. It has the 
same advantage of a split in the haulage 
which is more flexible than formerly, and 
it allows greater speed and more efficiency 
in development, as we have two sides to 
work from in any given area. The gen- 
eral plan is to start work in the middle 
of the orebody and retreat to both ends. 
As soon as the contact drift has been 
completed, diamond drill stations are cut 
at desired intervals, and the limits of the 
orebody carefully outlined. The ore out- 
lines and geology is mapped and a study 
made, aided by the use of glass models to 
determine the most economical and safest 
methods of mining the particular block 
of ore. Except in particular cases, the 
horizontal cut and fill method is first 
planned. 

The next step is the establishment and 
location of vertical pillars. This, of 
course, depends to a great extent upon 
those already in place on the levels 
directly above. However, due to the rake 
of the orebody, one of the pillars on the 
level above is sometimes dropped, and 
occasionally at other points the orebody 
becomes so narrow that it is feasible to 
drop an entire pillar, the object being, of 
course, to leave as little ore as possible 
tied up in this pillar system as is con- 
sistent with good safety practice. A 
diagrammatic section showing the pillar 
system is shown in Figure 2. 
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MINE SUPERINTENDENT 


Mining of these pil- 
lars must be done in 
regular sequence, start- 
ing with those left on 
the upper levels and 
working down. On 
each of the older levels 
the start is at the ends 
of the haulage drifts, 
and they are mined 
back to the center and 
the main crosscut. On 
the newer levels, with 
haulage from both ends, 
the first mining would 
start in the middle of 
the orebody and retreat 
to the ends. The foot- 
wall and hanging wall 
having been established 
by diamond drilling, auxiliary drifts to 
provide proper chute spacing are now 
driven at intervals of approximately 40 
ft. This distance, however, varies with 
the irregular outlines of the orebody. 
Raises are driven next, first, one to each 
stope for ventilation while silling, and 
later, for both ventilation and admission 
of waste. Chute raises and manways are 
then driven, and the stope silled to the 
ore and pillar limits on the 4th floor, or 
24 ft. above the level. While the stope 
outline is being determined by silling, ad- 
ditional raises may be driven to provide 
waste, the present practice being one 
waste raise for each stope up to 5,000 
sq. ft. of area, and two waste raises for 
stopes of over 5,000 sq. ft. area. The 
maximum limit of stopes is held to ap- 
proximately 12,000 sq. ft. Raises are 
also driven through vertical pillars for 
ventilation, and are used later in the 
mining of the area. 

All stoping at the United Verde is fol- 
lowed by waste filling; all development 
plans must therefore include the system 
of raises throughout the mine from which 
this waste is obtained. One raise system 
extends directly from the open pit opera- 
tions to the present 2,700-level, which is 
the lowest level on which stoping opera- 
tions are carried on. There are two bull- 
dozing chambers in this raise system, one 
at the 500-level with 24-in. spacing be- 
tween grizzlies, and one on the 1,000-level 
with 16-in. spacing, the two lifts produc- 
ing a marked crushing effect in the 500- 
ft. drop of material. The second raise 
system extends from the 2,700-level to 
the 1,000-level main haulage. Through 
this raise waste is transferred that can 
not conveniently be handled through No. 
1 raise from the shovel pit. It is also 
connected with the main hoisting shaft, 
and all development waste is dumped here 
and used as fill where needed. On the 
2,700-level the two raises have been 
brought together, and the lower extension 
will consist of but one raise. In planning 
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main crosscuts, these waste raises must 
be connected with the raises above at 
angles of not less than 65° inclination. 
The main ventilation raise extends ver- 
tically from the surface to the 1,000-level 
fan room, and from there to the main 
crosscut on each level. There are no defi- 
nite limits set on the inclination in this 
case, but it is in close proximity to the 
two waste raises and is, therefore, about 
the same. 


United Verde Copper Company 


DRIFTS AND RAISES 


Main crosscuts are driven 6 x 8 ft. in 
the clear, and sideswiped to 8 x 10 ft. for 
a distance of 140 ft. to include both waste 
raises to allow ore and waste trains to 
pass each other. These main crosscuts 
are usually driven with two machines on 
3-in. double jack columns. The crew con- 
sists of two miners on one shift and two 
muckers on the other. Rounds are stand- 
ard uppercut, of from 19 to 27 holes, and 


April, 1930 


averaging about 5% ft. in depth. Figure 
3 shows typical round. 

The auxiliary haulage drifts are also 
6 x 8 ft., but are generally easier drilling, 
and one miner drills the round with two 
muckers on the other shift. 


Mechanical loading has been experi- 
mented with in the main haulage drifts, 
but has not been satisfactory in a 6 x 8 ft. 
section. The miners have difficulty in 
averaging more than 5 ft. per round 
without excessive powder cost, and as 
there is but the single heading on each 
level, two muckers shovel this amount 
easily at a much lower cost. However, 
in tunnel headings 9 x 11 ft. on the 1,000- 
level, they have proved very satisfactory. 
(See Figure 4.) It is planned to use 
shovels on development levels for muck- 
ing when cutting out raises and chute 
raises for timber. Scraping into loading 
docks has been discarded for the same 
reasons as shovels in 6 x 8 ft. drifts. 

Track and pipe are installed in all 
headings by separate crews, the track 
crew consisting of a trackman and helper. 
Pipemen work singly. 

All through raises are driven 6 x 11 ft. 
with standard cribbing, as shown in 
sketch. In the case of the main ventila- 
tion raise and in other special cases, 
raises are sideswiped to 8 x 15 ft. Where 
raises are used strictly for ventilation 
and waste transfer, if ground conditions 
permit, the cribbing is stripped out as 
soon as connection is made. This is also 
done in stope waste raises where there 
are two or more raises in the stope. 


Raise rounds consist of from 12 to 32 
holes, and all cut holes are pointed away 
from cribbing. (Figure 5.) The crew 
consists of two miners on one shift, who 
do all the drilling and timbering. The 
opposite shift pulls the muck after blast- 
ing and shoot any missed holes. Two 
shifts working in raises have never been 
efficient due to gas in the muck, missed 
holes, and time lost in pulling muck after 
blasting. Advance per round varies 
widely, due to the differences in ground 
which varies from soft black schist, 
where 1% ft. per miner shift is reached, 
to hard massive sulphide with jasper, 
which runs as low as 0.2 ft. advance per 
miner shift. 


Chute raises and manways are the last 
units in level development, and will be 
taken up in more detail in the different 
stoping methods. 


DETERMINATION OF MINING METHOD 


After a stope is silled to ore limits, 
the general conditions are carefully in- 
spected. If the back is in good shape, 
with no evidence of undue weight, and 
the stope is in the main orebody requiring 
vertical pillars to limit the size of stoping 
area, it is considered as horizontal cut 
and fill ground, and developed and mined 
as such. In the case of schist stopes, 
with heavy ground such as is found in 
the upper levels near the old fire stopes, 
flat square set methods are used. In cases 
of isolated orebodies in the hanging wall, 
with sulphide in both walls and of a size 
not requiring pillars, it is considered very 
carefully as a possible shrinkage stope. 
Walls must be fairly uniform, with no 
great possibility of offsetting. If one wall 
is weak, incline cut and fill methods would 
be considered. In cases of vertical and 
horizontal pillars, flat square set is most 
often used. However, experimental in- 
cline square set stopes have been success- 
fully worked, their most serious drawback 
being inability to obtain satisfactory sort- 
ing. This method, however, can be 
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adopted in many cases in orebodies of 
uniform grade. Top slice stoping methods 
have been used in special cases. 


HORIZONTAL CUT AND FILL STOPING 


Horizontal cut and fill stoping is the 
most widely used method at the United 
Verde Mine. It is easily applicable to 
orebodies of different sizes, although in 
large areas vertical pillars of ore are left 
between two or more stopes for support. 
These pillars are removed by square set 
mining after cut and fill stopes are fin- 
ished. The general advantages of this 
method over other methods for the type 
of orebodies encountered at the United 
Verde include practically 100 percent ex- 
traction, clean mining, convenience for 
hand sorting in stopes, low timber cost, 
high daily tonnage per square foot of 
area, low development cost, ease of ven- 
tilation and low fire hazard, and ease of 
wall prospecting. Of these advantages, 
clean mining is the most important. The 
orebody, which ordinarily has a uniform 
dip, has many irregularities or areas of 
offset ore in both walls. These areas are 
easily mined by the cut and fill method 
as the stope advances. Where geological 
conditions favor such offset ore, it is very 
simple to drive drifts for prospect work, 
and is also possible to do necessary dia- 
mond drilling. With proper supervision 
and use of cribbed bulkheads, a remark- 
ably good safety record is obtained, and 
working conditions in general are excel- 
lent. 

The size of stopes vary greatly—from 
10 to 160 ft. between hanging wall and 
foot wall, and up to 200 ft. in length. The 
total area, however, is held to a maximum 
of approximately 12,000 sq. ft. by leaving 
vertical pillars which extend from foot- 
wall to hanging wall. These pillars have 
been 30, 35 and 40 ft. in width, but pre- 
sent practice standardized on 35 ft. (See 
Figures 6 and 7.) 

Occasionally a limited area in a cut 
and fill stopes becomes heavy, due to a 
bad wall or seepage of water. This area 
may be square set for a few floors, then 
the sets dropped when the condition is 
remedied. In schist and porphyry stopes, 
the presence of water seepage is regarded 
as a dangerous condition, and is stopped 
as soon as possible. All ditches on the 
various levels are concreted and inspected 
frequently to keep them water tight. 
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STorpE DEVELOPMENT 


One waste raise to be used for ventila- 
tion during silling operations is the first 
step in the layout of cut and fill stopes. 
With the ore outlines fairly well estab- 
lished, this raise is driven in the footwall 
of the stope, where the ground is weakest 
as a rule, and where it is planned to start 
the successive stope cuts. Waste raises 
are not driven at a flatter inclination than 
65°, as that has been found to be the 
flattest angle on which the waste will run 
freely. When this raise has been started, 
it is often desirable to spot a chute and 
manway and two or three single chute 
raises, in order to begin silling the first 
floor as soon as possible. This can be 
done by using a small fan for ventilation 
and connecting with the raise as soon as 
it is holed through. 

Chutes are spaced at 16%-ft. centers 
in sulphide ore, and 22-ft. centers in 
schist and porphyry. The massive sul- 


phides cause much greater wear on lining 
and chute timber in general, which makes 


it advisable to carry more chutes to be 
given area than in the silica. Most hand 
sorting is done in these silica sections, 
and it is advisable to keep chute spacing 
greater. The spaces in which to pile 
sorted waste are more convenient and a 
greater percentage of the muck is handled 
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HORIZONTAL PILLAR 
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TYPICAL “CUT AND FILL STOPE 


ZONTAL SECTION THROUGH 


FIGURE 6 


VERTICAL PILLAR 


Figure 7 
PLAN OF TWAICAL CUT STOPE SHOWING CHUTES. 


by hand rather than barred through the 
grizzlies. (Figure 8.) 

Manways are spaced approximately 50 
ft. apart in long narrow stopes. For wide 
stopes they are planned so that the great- 
est number will be open at a given time, 
and in different gangways if possible. It 
has been found advisable to have oné 
manway in each end of a stope and one 
near the center. The manways under 


United Verde Copper Company 


waste raises are dropped, due to accident 
hazard from rocks falling down the raise. 
Each manway has staggered ladders and 
a platform every 7 ft. (Figure 9.) The 
timber slide is lagged on all sides as a 
safety precaution, and is served by an 
Anaconda type air hoist. (Figure 10.) 
Drill steel, machines, miscellaneous tools, 
etc., are hoisted in specially built steel 
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skips, in which they can be securely 
fastened. (Figure 11.) 

The first mining floor is a cut from 7 
to 9 ft. in height, started 24 ft. above the 
track level. This rib serves as a support 
for gangways, which seldom need timber 
in such cases, and requires less floor 
pillar below the level. This is a decided 
advantage in handling timber and sup- 
plies when square set mining starts. 
When the sill cut has been finished, addi- 
tional waste raises are driven if found 
necessary. Often, due to irregularity of 
outline, additional chute raises must be 
driven and, if this is impractical from 
the standpoint of gangways, plans are 
formed for offsetting chutes in the stope 
to accomplish the desired spacing. Double 
12 x 12 stringers are laid over the chute 
raises to support stope chutes, and are 
lined up in the direction the chute may 
offset. As the stope advances, it is neces- 
sary to offset most footwall chutes to fol- 
low the dip of the orebody. A cribbed 
chute constructed of 10 x 10 in cribbing 
(Figure 12) has been designed for these 
offsets on the first few floors. The 
former special 6-post chute is still used 
above the 12th floor (Figure 13). The 
cribbed chute offers much more resist- 
ance, to blasting and costs about the 
same to construct. However, wing chutes, 
as described below (Figure 14), are im- 
practical in conjunction with them, but 
can easily be used with the old style 
offset. These wing chutes are efficient in 
stopes requiring little sorting and where 
the ore breaks up well. Salvage of timber 
is about 90 percent and, if the wing 
timber from one floor is used in the main 
chute on the next floor, it seldom wears 
out. Where these are used, spacing of 
chutes in gangways can be increased to 
22 or 27-ft. centers. Sixty pound rails, 
5 ft. 6 in. long are placed on all chutes 
for grizzlies, tied in by special blocks 
which are framed at the 500 framing 
shed. Blocks are framed to give 11-in. 
spacing between rails. Chutes are 48 in. 


Figure 11 
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square inside measurement. Single chutes 
are raised with 5 x 8 in. cribbing, and 
all chutes lined with 4 in. native pine 
lagging (Figure 15). After chute 
stringers are placed, the floor is silled, 
using 4-in. x 12-in. x 11-ft. sills, spaced 
at 5%-ft. centers, and covered by double 
2-in. x 12-in. x 10-ft. 8-in. lagging, break- 
ing joints every 5%-ft. as shown in 
Figure 16. Sills are laid with care and 
no space allowed between them and the 
ground. 


A 7-ft. cut of ore is now stoped down. 
This cut starts at a waste raise in what 
is considered the weakest ground, two 
rows of horizontal holes being drilled and 
blasted by each miner shift. In stopes 
having but one waste raise, the cut is 
started by drilling vertical holes around 
the raise while filling is still going on. 
After the waste pocket is removed, these 


holes are blasted and the stope is finished 
with flat hole drilling. One miner does 
all drilling and blasting, but receives 
help from the muckers in setting up, 
tearing down, and loading. The muckers 
follow closely behind the miner, and 
chutes are raised and waste filling starts. 
A waste pocket has been designed which 
can be built by three men in one shift, 
and is practically all salvaged when fill- 
ing from the raise is completed (Figure 
17). Just enough waste is run through 
the raise on which to build the pocket, as 
shown in Figure 18, eliminating as much 
hand mucking to level the cone as pos- 
sible. Waste fill is spread using an 
18 cu. ft. scoop nose car (Figure 19) and 
8-ft. lengths of 18-in. gauge 12-lb. sec- 
tional track (Figure 20). Standard 
curves are furnished and all irregular- 
ities in stope outline are easily reached. 
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One man trams from 60 to 100 cars of 
dry waste per shift. Along pillars a 
fence is erected to hold waste from ore. 
Six-inch by 8-inch posts are spaced at 
3-ft. 7-in. centers, single lagged, are used. 
The posts are well blocked to the pillar 
wall and floored between fence and pillar 
each cut and the space filled with ore. 
When mining the pillar and breaking into 
this fence, only one floor of loose ore can 
be run out (Figure 21). 

In blasting long holes a great many 
large boulders are formed. To offset this, 
sectional loading of holes, using one stick 
of powder, one or two of tamping, and so 
on, connecting powder with Cordeau 
Bickford fuse, has been used with great 
success. The same charge of explosive 
which formerly was tamped in to the 
bottom of holes is distributed over the 
entire length. Each hole is fired separ- 
ately, using standard fuse and 8-X caps. 
Each round blasted is sampled daily, and 
plainly marked by number, and shift 
bosses are furnished with copies of assay 
sheets on the same day. As most of the 
blasting is done on night shift and the 
sampling on day shift, the night shift 
bosses know the values before any ground 
is blasted. Occasionally rounds are drilled 
in low values unknowingly, but these are 
not blasted when assays prove the ground 
of no value. 


Nearly all mucking is done by hand. 
Mechanical shovels and scrapers have not 
proved satisfactory due to the presence 
of many large boulders in the muck pile. 
The most satisfactory mechanical muck- 
ing is a plan where three drums are used 
on a scraping hoist, two tail ropes being 
used. This permits the operator to place 
his scraper in any spot within the two 
tail blocks. It also enables him to go 
around boulders which are too large to 
move and, after mucking on both sides 
of it to loosen it up, it is usually a simple 
matter to pull it out into the floor where 
it can be plugged. An appreciable saving 
in mucking has been accomplished, but 
one scraper will not produce the tonnage 
per shift that regular mucking crews 
would shovel, thus slowing down the 
routine of the whole stope. It is also 
difficult to keep the stope clean; hand 
sorting and waste filling are materially 
retarded due to the area necessary for 
operation. To date the saving in muck- 
ing costs has not been great enough to 
overcome the objections. 

Hand mucking in an average stope of 
from 5,000 to 9,000 sq. ft. in area is by a 
crew of about six muckers and one plug- 
german on each shift. All boulders must 
be broken to pass the 11-in. grizzly open- 
ings, and those too large to be broken 
with hammers are rolled back from the 
face of the muck pile and plugged with 
jackhammers, blasting being done at 
lunch time and quitting time on each 
shift. 


Each cut of waste is floored with 2-in. 
x 12-in. x 5-ft. 4-in. lagging, which makes 
excellent shovelling conditions. After the 
muck pile has advanced a short distance, 
this floor is pulled up and all waste in 
the ore is hand sorted and piled to be 
covered as waste fill advances. Bulk- 
heads of 8-in. x 10-in. x 6-ft. are thrown 
up as waste advances; 14-ft. bulkheads 
are raised ahead of the waste when 
needed. 

In stopes where there are two or more 
waste raises, a continuous production is 
maintained, a new cut being started from 
one raise while filling of the previous cut 
is progressing from the second raise. In 
planning waste raises, the first one driven 
being on the footwall, it is advisable to 
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have a second one near the center of the 
stope and, if a third is desired, it is 
located in the opposite end. Filling from 
the first raise can be carried up to the 
second, and the waste pocket constructed 
without free dumping from the level 
above. Waste can be trammed much 
cheaper than levelling the cone and clean- 


ing down the raise. 


hen stopes are mined out to within 
two or three floors of the level above, it 
is necessary to change the method to 
square set and fill. In narrow stopes with 
good walls, it is possible to mine cut and 
fill to the level occasionally, but as a rule 
two floors below are square set. 
three floors above the level to sills, a 
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total of five floors of each stope must be 
square set, or approximately 25 percent 
of the total. 

Miners drill from six to eight 6-ft. 
holes in hard sulphide and up to twelve 
9-ft. holes per shift in schist. 
shovel from 16 to 25 tons per shift, 
averaging about 20. 
average 70 cars per shift. 
crew, consisting of a timberman and 
helper, will raise all new timber, includ- 
ing waste pockets, for a stope producing 
150 tons per day. Repair work, in addi- 
tion to new timber, often uses the same 
number of shifts monthly. 


All stope operations are paid for either 
on bonus or contract system. Mining, 
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mucking, waste filling, and repair tiinber- 
ing are on bonus standards, with all new 
timber on contract. 

Detailed labor costs for 1929 are as 
follows: 


Percent Cost, ton 
Miners—drilling ............ 14 $0.12 
Pluggers—blockholing ....... 14 0.12 
Carmen—shoveling ......... 34 0.29 
Carmen—waste filling....... 8 0.07 
ccc 24 0.20 
Miscellaneous 6 0.05 


100 $0.85 
Explosives, 0.6 lbs. 50 percent per ton. 


Timber, 6.95 bd. ft. per ton. 
‘ons per man-shift in stope, 8. 


INCLINE CUT AND FILL STOPING 


This method has been used but little 
in the last few years. However, it was 
found to be applicable to two different 
ore areas, and was used successfully in 
each case. 

The first case was in a sulphide ore- 
body, with massive sulphide hanging 
wall, but having a crumbly schist foot- 
wall. The area was not bounded by ore 
pillars, and pinched out as it approached 
the level above. The second case was 
in a wide orebody which had been started 
as horizontal cut and fill. It was found 
advisable to divide the stope lengthwise, 
as the ground was fairly heavy and prac- 
tically the whole area was schist and 
porphyry. The first section was success- 
fully mined flat, and a fence line carried 
along to the dividing point. At the fence 
line in the second section, the brow was 
found to be very slabby and dangerous. 
It was inclined to this fence line, and 
no more trouble was experienced, and the 
section was mined out at a lower cost per 
ton than in the first case. 


The chief disadvantages of this method 
are the inability to sort waste, and the 
difficulty in placing bulkheads for safety. 
However, men are very seldom exposed 
under high backs and these bulkheads are 
not as necessary as in flat cut and fill 
stopes. Sampling is more difficult, as the 
face is usually choked with muck after 
blasting. 

The development of incline cut and fill 
stopes is much cheaper than that of flat 
stopes. Chute raises are needed only at 
the foot of the incline, and one waste 
raise located at the weakest side of the 
footwall is sufficient. In starting the 
stope, it is advisable to have one or two 
chutes widely spaced to handle muck from 
silling, but these are dropped as the 
incline is established. One manway and 
chutes spaced 16%4-ft. centers are driven. 
The waste raise is driven in the foot- 
wall and silling started. The first cut 
is similar to flat stoping. Then the in- 
cline is established by mining 10-ft. 
slices from the waste raise, carrying the 
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back at an angle of 40° with the floor. 
Ten-ft. cuts of ore are taken, measured 
normal to the floor, and as each cut is 
mined and shoveled, flooring is put in as 
shown in Figure 22, and kept about two 
sections ahead of the waste and 3 ft. 
from the back of the stope. The floor 
is established on a 40° slope, but after 
the cut is blasted it is found to be about 
36° or 37°, due to the greater settle- 
ment of waste at the head of the incline. 

When the incline is established to the 
hanging wall, a blasting chamber is tim- 
bered, using a single row of standard 
square-set timber and butt blocks 3% ft. 
to the wall. This necessitates mining a 
slice 19 ft. above the grizzlies, carried 
flat to the point where it meets the in- 
cline. After the blasting chamber is com- 
pleted, mining on the incline cut is 
started from the bottom and the face 
carried through to the crest, the section 
under the waste raise being carried ahead 
of the’remainder and enough muck being 
drawn to keep the stope from choking up 
and to give room for the machine set ups. 

After the cut has passed the waste 
raise on one side of the stope, the muck 
is pulled and the floor cleaned down and 
salvaged. The chutes and blasting cham- 
ber are raised 14 ft. above the grizzlies, 
and scabbed on the incline side, and the 
waste poured in from the level above. 
As the waste reaches the top of the 
square sets, flooring is started and the 
operation continues until the entire stope 
is filled. In wide stopes, mining can be 


made continuous; in narrow stopes this 
is not possible, the limit for continuous 
mining of 10-ft. cuts being about 80 ft. 
in width. Figure 23 shows a section of 
a typical incline cut and fill stope. 

In raising timber, it is possible to sal- 
vage the square sets in the blasting 
chamber and install them again as a 
blasting chamber between chutes after 
the fill is finished. By leaving them and 
using wing chutes, a solid line of grizzlies 
is established in the blasting chamber, 
and the muck can be handled cheaply. 
The cost of salvaging and extra handling 
of ore, balanced against new timber, is 
practically the same at the present time. 
Different labor or timber costs would 
probably swing the method from one to 
the other. 

Detailed labor costs for this method in 
1928 are as follows: 


Percent Cost, ton 
27 $0.19 
Pluggers and carmen........ 34 0.24 
8% 0.06 
Miscellaneous ............-- 814 0.06 
Tons per man-shift (stope labor).... 9.0 
Pounds explosives per ton............ 0.55 
Board feet timber per ton........... 5.9 


OVERHAND SQUARE SET AND FILL STOPING 


This method of stoping as used at the 
United Verde differs very little from that 
commonly used at other mines. With the 
exception of areas in the vicinity of old 
workings and fire stopes, it is used 
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chiefly in the extraction of the pillars 
left in horizontal cut and fill mining. 
These pillars may be either vertical or 
horizontal, and are usually quite heavy 
due to the waste pressure from the 
stopes that have been mined. 

Areas to be square set are generally 
split into small sections that can be 
mined and filled rapidly. Ore outlines 
are definite, being projected from mined 
out floors of adjacent stopes. In cases 
of horizontal or level pillars, chutes from 
the cut and fill stopes are carried through 
the level pillars, a mat of old flooring 
is laid, followed by 2 in. by 12 in. by 
11 ft. sills. This mat allows the sets to 
settle evenly when the stope begins to 
take weight. In the case of vertical 
pillars, the sills are put down in the 
same manner as in horizontal cut and 
fill stopes. 

Vertical pillars may be divided verti- 
cally and gangways of standard square 
sets run on the first and eleventh floors, 
and silling on the second and twelfth 
floors. The sections of the lower half 
are carried slightly behind those of the 
upper half, as shown in Figure 24. 
Filling of vertical pillars is easily done 
by dumping directly into the waste raise 
on the level above. Filling of level pil- 
lars above the haulage level is accom- 
plished by running a timbered drift di- 
rectly under the sills of the stope above 
and connecting with the vertical pillar 
raise. 


The miner does all his own timbering, 
receiving help from the mucker or plug- 
german in setting up the machine and 
raising timbers. The average tons per 
man (direct labor in stopes only) is 4.7; 
the pounds of powder per ton is 0.6; and 
the board feet of timber per ton is 12.52. 
The timber consists of cap butting sets 


of dimensions as shown in Figure 25. 


Detailed labor costs for this method 
are as follows: 


Percent Cost, ton 
Pluggers and carmen........ 45 le 
8% 0.12 
19 0.27 
3% 0.05 


INCLINE SQUARE SET STOPING 


Incline square set is a method of over- 
hand stoping with square set timbering 
and filling, but with the working floors 
carried inclined, as shown in Figures 26 
and 27. It is applicable to heavy ground 
that must be closely timbered for sup- 
port. A single or double cut may be 
taken, depending upon conditions. Hand 
mucking is practically eliminated and 
rock handling limited to barring through 
grizzlies and tramming. When used in 
extraction of horizontal cut and fill pil- 
lars, the old chutes are available and 
hand tramming eliminated. The great- 
est disadvantage of this method is the 
inability to easily sort waste rock from 


the ore. Open sets can be left between 
chutes for this purpose, but ore passes 
through grizzlies very readily and much 
waste is included. 

Incline square set is still in the experi- 
mental stages, three stopes having been 
mined very successfully by this method. 
As yet all inclines have been used in the 
extraction of level pillars, the direction 
of the incline being along the contact 
of the orebody. It is planned to in- 
troduce this method in vertical pillars, 
however, and have the direction of the 
incline follow the dip of the orebody. 

The preliminary work of establishing 
incline square set differs very little from 
that of flat square set. The first section 
is taken up as a flat stope, the width 
from footwall to hanging wall, and the 
length on the first floor being such that 
on each succeeding floor two sets in 
width can be dropped, one on each side, 
and the final floor under the sills of the 
stope above consisting of two lines of 
sets, thus forming two incline square set 
sections. Chutes are carried up through 
the fill until the incline is established, 
then they are dropped and filled with 
waste. The two sections are then mined 
as separate stopes and retreat from each 
other as the successive cuts are mined. 

Where chutes are not available, devel- 
opment consists of a footwall drift from 
the ore pass, into which ore can be 
trammed from each cut, and a hanging 
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wall drift under the sills of the stope 
above, from which waste fill can be ob- 
tained. These drifts are shown in Figure 
27. Sections up to 12 sets wide have been 
carried successfully in fairly good 
ground. In heavy ground it is advisable 
to carry three or four set sections. The 
length of the stope in most cases depends 
upon vertical pillars and the thickness of 
the level pillar. 

Chutes are spaced in alternate sets, 
and grizzlies carried two sets above the 
tramming level until the full length of 
the stope is reached, to allow storage. 
Both grizzly men and trammers can 
work continuously without the usual de- 
lay when no storage is available. 

On completion of the mining cut, the 
flooring is salvaged and raised one or two 
sets, according to the slice to be mined. 
Detail of flooring is shown in Figure 28, 
and has been found to be very satisfac- 
tory. The flooring is placed before 
waste filling starts. A timber crew con- 
sisting of a timberman and helper aver- 
ages 12 sets per 8-hour shift, including 
salvaging old floor and installing the new. 

Waste filling is exceptionally efficient 
as compared with flat square set, since 
there is but one turn from the hanging 
wall drift and very little track moving. 
The last floor under the sills of the stope 
above is back filled by hand shovelling. 

The crew consists of one miner, who 
does all drilling and standing of square 
sets, with help from the mucker to set 
up and raise timber, one mucker and one 
pluggerman. When the cut is finished, a 
timber crew raises chutes and puts down 
flooring, and one or two waste trammers 
work on filling. In sections more than 
six sets wide, mining, timbering, and 
filling is continuous; in the smaller sec- 
tions this is not possible, due to the dif- 
ficulty of keeping ore and fill separated. 

Detailed labor costs for this method 
are as follows: 


Percent Cost, ton 

Pluggers and carmen....... 41 0.54 

0.11 

0.04 

100 $1.38 
Average tons per man (stope labor). 5.0 
Pounds powder per ton...........+. 0.6 
Board feet timber per ton........... 11.0 


SHRINKAGE STOPING 


Ore areas in general are not applicable 
to shrinkage stoping. The footwall is 
either schist or porphyry, which will not 
stand well; ore continuity in the walls 
is erratic; offsetting is common; and no 
waste sorting is possible. Areas in the 
sulphide hanging wall are located occa- 
sionally and meet all the requirements, 
and are stoped by the shrinkage method. 

In the development of a shrinkage 
stope, drifts are run on the ore haulage 
level at 50-ft. centers, if more than one 
is necessary. Chutes are spaced 25-ft. 
centers. Twenty feet above the haulage 
level a blasting chamber drift is driven 
which connects to all chutes. From the 
blasting chamber drift, draw raises to 
the stope are driven, and the silling of 
the initial cut started. These draw raises 
are spaced 25-ft. and 32-ft. centers, as 
shown in Figure 29. Grizzlies are 11 ft. 
by 6 ft., using 11-ft., 90-lb. rails with 
11-in. openings. The capacity under each 
grizzly is from 15 to 20 tons, allowing 
continuous mucking in the blasting cham- 
ber with no delays from motor haulage. 
Manways are carried in each end of the 
stope, cribbed through the muck if there 
are no vertical pillars. Where vertical 
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pillars are laid out, the manways and 
service compartments are placed in the 
center of each pillar and connections 
driven to the stope as required. Figure 
28 shows the general plan of such a stope. 

Ore is blasted in 7 or 10-ft. horizontal 
slices, using 10 to 12-ft. holes and blast- 
ing heavy. Blockholing is done in the 
stopes by pluggermen, who also act as 
helpers to the miner in set-ups and load- 
ing, etc. Pluggermen in the blasting 
chamber also do what blockholing is 
necessary to run the ore through the 
11-in. grizzlies. 

A level pillar of 30 to 35 ft. is left 
under stopes above. The back is care- 
fully trimmed and barred, and the stope 
pulled empty of muck. In case of good 
backs and walls, the pillar above the 
blasting chamber is removed by under- 
hand stoping and scraper mucking. The 
blasting chamber pillar is mined from 
one vertical pillar line, retreating to the 
opposite pillar, using the blasting cham- 
ber drift to work from. There is very 
little exposure of men under the high 
backs until all mining and mucking is 
finished. Then timber crews go into the 
stope and lay sills as in cut and fill min- 
ing, and waste is poured into the stope 
from the level above. As the waste nears 
the pillars, a fence is erected 10 or 12 
ft. vertically, and filling continues until 
the waste nears the top of the fence, 
when another section is raised, and so on 
until the entire stope is filled to within 
7 ft. of the back. The level pillar is then 
removed by one of the square set 
methods. 

Detailed labor costs for this method 
are as follows: 


Percent Cost, ton 
41% 0.19 


Rock DRILLS 


The inventory of rock drills for under- 
ground operations totals 180 Leyners, 167 
stopes, and 81 jackhammers. Although 
this list includes numerous types and 
manufacturers, the following machines 
are standard equipment: 


Drifts and stopes...... - Chicago Pneumatic CP-6 
Raises in soft ground... Ingersoll-Rand CCW-11 
Raises in hard ground.. Waugh 39 & 77-H special, 
with other machines 
now being tried 
Sullivan DP-33 and 
Waugh 
Waugh 37 


Plugging & bulldozing. . 
Sinking 


The average repair cost per drill shift 
is $0.41 for jackhammers, $0.92 for Ley- 
ners, $0.92 for stopers in soft ground and 
$2.50 for self-rotated stopers in hard 
ground. The average daily number of 
machine shifts in underground mining 
operations is 140. All machines are sent 
to the 500-level drill shop for repairs. 
After repairing a machine, it is tested 
and sent back to the same level from 
which it came. Each machine bears a 
serial number and a close account is 
maintained on each machine, so that it 
is possible to tell the exact cost of re- 
pairs for any particular drill. 

Practically all drills are equipped with 
the Waugh LO-3 line oiler, a short length 
of hose connecting the oiler to the drill. 
Water tubes are made in the drill repair 
shop by means of two dies of simple de- 
sign and operated by a small pneumatic 
gun. The tubing is heated in a small 
forge for drawing down the ends, 
whereas the buttons are formed cold. 
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DRILL STEEL 

Two sizes of drill steel are used, %-in. 
quarter octagon for juckhammers and 
stopers in soft ground, and 1%-in. hol- 
low round for all heavy type drills and 
self-rotating stopers. It is planned to re- 
place the %-in. quarter octagon section 
with 1-in. steel for use with the harder 
hitting stopers. The double taper cross 
bit, with 5° and 14° taper is standard for 
all steel. Starters are 30 in. long, with 
1%-in. gauge. Changes are in multiples 
of 10 in. with 1/16-in. gauge change. 
Column bars and arms are made from 
3-in. extra heavy pipe. 

Approximately 85 tons of steel are 
used annually, or 0.223 lbs. of steel per 
ton of ore mined. About 36,000 pieces of 
steel are kept in circulation. 


STEEL SHARPENING 

The dull steel from the mine is brought 
out to the steel sharpening shop on 
standard steel cars during day shift, and 
distributed in racks according to lengths, 
each sharpener handling only two or 
three lengths of the same size steel. 
During the day the nippers fill their 
orders for the mine from revolving steel 
racks or excess storage racks outside the 
building, and this steel is delivered to the 
various levels on afternoon shift. 

The dull steel is heated in an oil fired 
furnace, which is built in the mine shops 
and equipped with Gilbert & Barker 1%- 
in. single jet burner. Oil consumption is 
3 gals. per hour of 24° Baumé semi- 
Diesel oil. The air is furnished at 1.25 
Ibs. pressure by a General Electric high 
speed centrifugal blower. 

The bits are forged at 1,900° F. in In- 
gersoll-Rand sharpeners, and tempered 
by Gilman CE-21 heat treating machines. 
Bits are quenched at 1,400° F. and range 
in hardness from 550 to 600 in Brinell 
scale. Shanks are forged in a No. 8 
Waugh sharpener at a temperature of 
2.100° F., and hand tempered at 1,600° 
F. in Houghton No. 2 quenching oil. The 
hardness of shanks is maintained at 375 
to 400 Brinell hardness. 

All furnaces are equipped with ther- 
mocouples and indicating pyrometers. 
The equipment is checked daily by a pre- 
cision potentiometer. An_ improved 
America Model Brinell hardness testing 
machine is used in testing hardness of 
bits, shanks, dollies, and forging blocks. 

The capacity of the shop is 2,500 pieces 
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of steel per 8-hour shift. Approximately 
1,800 to 2,000 pieces are handled daily by 
24 men. The breakage averages 2 per- 
cent on 1%-in. hollow round and 8 per- 
cent on %-in. quarter octagon. The 
cost per bit sharpened is $0.13, which 
represents a cost of $0.06 per ton of ore 
mined. 
HOSE 


Two sizes of hose are used, viz, 
¥%-in. for water and 1-in. for air. All 
hose is provided with a standard lugged 
coupling and spud which fits all types 
of machines and 1-in. pipe lines. All 
damaged hose is brought to the surface 
for repairs, and mended by means of a 
specially designed facilitator, which cuts 
hose, inserts nipples, wraps the joint 
with wire, and tests the hose, all by 
means of compressed air. A mechanical 
device forms the wire loops for wrap- 
ping. The nipples are made from scrap 
pipe, tapped at the ends and recessed in 
the center. 

The average life and monthly main- 
tenance costs of the two sizes are given 
below: 


Total cost, mo., 

Size Life 50-ft. length 
16 mos. $1.24 
26 mos. 1.26 


HANDLING EXPLOSIVES 


Two strengths of explosives are used 
in underground mining, 50 percent gela- 
tin in massive sulphides and porphyry 
and 35 percent gelatin in schist and for 
plugging boulders. All stick powder 
comes in red wrappers, which aids in 
locating missed holes. 

Explosives are stored in a 20 by 50-ft. 
magazine located 3,000 ft. from the 
portal of Hopewell Tunnel. Powder is 
delivered to the shaft in a special in- 
sulated powder car, and distributed to 
the various levels on grave-yard shift. 
Sufficient powder for one day’s operation 
is stored in small magazines on each 
level. These magazines are located con- 
veniently with respect to the tool rooms 
to enable the powdermen on each level 
to look after the tool room also. 


A smooth, black finished, cotton coun- 
tered safety fuse is received in spools of 
3,000 ft., and cut to proper lengths by 
a mechanical (Continued on page 337) 
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SHAFT PRACTICE 
and 


METHODS 
at the UNITED VERDE 


By C. E. Mills 
ASSISTANT MINE SUPERINTENDENT 


THE general ar- 
rangement of shafts and 
tunnels at the United Verde 
mine is shown in Figure 1. 
Two shafts serve the mine, 
No. 5 handling all ore from 
below the 1,000-ft. level, 
and No. 6 handling all men 
and supplies. There are 
two main tunnels. All sup- 
plies are handled through 
the 500-ft. level adit to the 
collar of No. 6. shaft, 
whereas all ore is trans- 
ported through Hopewell 
haulage tunnel on_ the 
1,000-ft. level. 


No. 5 Shaft: 


No. 5 shaft is used exclusively for 
handling ore. It extends from the 800- 
ft. level to the 3,000-ft. level, and is now 
being sunk an additional 600 ft. The 
shaft is of reinforced concrete, with two 
5 by 5-ft. hoisting compartments, and 
a 5 by 5-ft. manway and pipe compart- 
ment, which is also used in sinking 
operations. 

No. 5 hoist room is located on the 
1,000-ft. level. It is 47 by 81 ft. in sec- 
tion by 22 ft. in height, and is lined 
with reinforced concrete. A_ specially 
designed 20-ton crane facilitates the han- 
diing of hoist room equipment and re- 
pairs. 


No. 6 Shaft: 


No. 6 shaft is used entirely for serv- 
ice, and extends from the 400-ft. level 
to the 3,000-ft. level. Above the 1,950- 
ft. level it is concreted solid, and below 
with 2%-ft. rings on 6 ft. centers. The 
cage compartment is 8 by 13 ft., the man- 
way 4 ft. by 9 ft. 4 in., and the counter- 
balance compartment 4 ft. by 3 ft. A 
sub-level at the collar of the shaft on 
the 500-ft. level permits loading and un- 
loeding of both decks at one time when 
handling the shift. This shaft is limited 
to its present depth by the hoisting 
equipment. 

No. 6 hoist room -is located on thé 
500-ft. level. It is 44 by 45 ft. in sec- 
tion and 26 ft. in height. Opening off of 
one side is a motor generator room 20 
by 32 ft. by 13 ft. in height. Both rooms 
are lined with concrete, as is the cable- 
way which extends from the hoist room 
to the head frame at the 400-ft. level, at 
an angle of 42 degrees. 


Tunnels: 


No. 6 shaft is connected 
with the mine surface plant 
by the 500-ft. tunnel. It is 
1,600 ft. in length, 1,200 ft. 
being timbered with 10 by 
10 in. Oregon pine. The 
sets are 8 by 9 ft. in the 
clear, and spaced on 5.5 ft. 
centers. All timber and 
lagging has been partially 
covered with diamond mesh 
wire and gunited for fire 
protection. A standard 
gauge 60-lb. track with in- 
termediate rail for 18-in. 
gauge permits the delivery 
of steel and timber on specially designed 
trucks to No. 6 shaft without rehandling 
at the collar or on the stations below. 
The shift is handled to and from the 
collar in standard gauge enclosed cars, 
each car seating 26 men. 

Hopewell Tunnel, on the 1,000-ft. level, 
is the main ore haulage level, and con- 
nects the underground and _ shovel-pit 
ore bins with the outside transfer and 
storage bins. (Refer to Figure 2.) From 
these bins the mill and direct smelting 
ore is shipped to the Clarkdale smelter, 
over the Verde Tunnel and Smelter Rail- 
road, a distance of 6.7 miles. Excess 
waste from shovel operations and low 
grade leach ore is transferred to West- 
ern dump cars and placed on dumps for 
reccvery of the copper content by leach- 
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ing operations. Low grade silicious ore 
is transferred through the Hopewell bins 
and placed on reserve dumps for future 
smelting operations. 

The tunnel is 10 by 13 ft. in cross sec- 
tion in the untimbered sections; 2,700 ft. 
is timbered with 10 by 10 in. Oregon pine 
sets at 5.5 ft. centers. The sets are 9 
ft. high, with a 10-ft. cap and posts bat- 
tered to give a width of 12 ft. at the sill. 


No. 5 Shaft Construction Methods: 


No. 5 shaft was completed to the 1,950- 
ft. level in September, 1918. Successive 
lifts have been to the 2,400-ft. level, 
3,000-ft. level, and the shaft is now being 
sunk to tne 3,600-ft. level, with an addi- 
tional 150 ft. in depth to take care of 
the loading pockets and spill pocket be- 
low the 3,600-ft. level. 

Figure 3 shows the general method of 
sinking No. 5 shaft. A 15-ft. pentice is 
left below the bottom level by- sinking 
on the manway side and widening out 
below. The shaft is timbered with 8 by 
10-in. Oregon pine shaft sets so designed 
as to permit concreting by the use of 
2-in. plank panels which set in between 
the sets as forms for the concrete. 
Three and one-half by 5%-in. O. P. 
guides are carried in the manway side 
for the skip or crosshead. 

The crew consists of three shaftmen, 
with one leader, top man and hoistman. 
A 32-hole round is ordinarily used in 
fresh porphyry, and the cut placed to 
take advantage of the round. Electric 
delay detonators (1 to 10) are used and 
shot with 440-volt a. c. current. The 
following data is on the 600-ft. section 
sunk below the 2,400-ft. level: 


Drilling speed—inches per minute........ 10 
32 to 35 
Advance per round—feet.............+. 4.5 
1.0 
Powder used—st.cks 144 x 8 in. 50%...... 260 
Powder cost per foot of advance........ $5.20 
Labor—mining and timbering............ $31.85 


Former sinking practice was to use a 
20-cu. ft. sinking bucket suspended be- 
low a wooden crosshead. The hoist used 
was a 75 hp. Vulcan, with a rope pull of 
5,000 Ibs. at a rope speed of 500 ft. per 
minute. The collar of the shaft was pro- 
vided with the usual flop doors to prevent 
spill from going down the shaft. The 
topman would dump the bucket into a 
mine car and transfer it to the shaft 
loading pocket. 

Upon completion of the sinking opera- 
tions, the bucket was replaced by a 38- 
cu. ft. self dumping skip, and the muck 
from cutting stations and skip loading 
pockets was drawn by gravity through a 
chute direct into the skip through a gap 
in the guide. The skip was provided 
with removable rollers and when hoist- 
ing, muck was dumped by means of a 
curved guide into a dog hole leading 
down into the main loading pocket. 

In sinking No. 5 shaft below the 3,000- 
ft. level, the bucket has been discarded 
in favor of the skip as described above. 
The guide shoes have been extended to 
permit the skip being lowered to the 
bottom of the shaft. The muck is 
shoveled into an 18-cu. ft. pan which is 
raised by means of a small air hoist and 
dumped inte the skip. The Vulcan 75 
hp. sinking hoist (Figure 4) had insuf- 
ficient power to handle the skip fully 
loaded, and was replaced by a Llewellyn 
125-hp. dragline hoist with forward drum 
removed. The hoist is also provided with 
an auxiliary brake operated by com- 
pressed air, this extra brake having been 
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Figure 2. Outside Transfer and Storage Bins, Hopewell Tunnel 


installed in the mine skips as an added 
safety measure. The cable is %-in. 6 by 
19 special plough steel. 


Concreting No. 5 Shaft: 


Several methods of concreting have 
been tried in this shaft. The first sec- 
tion from the 800-ft. level to the 1,950-ft. 
level was concreted by means of steel 
forms 5 ft. high, made up of 3/16-in. 
plate, backed with 2% by 2 by 5/16-in. 
angles and split along the center line of 
the shaft. Concreting started at each 
level and progressed upward to the level 
above. This section of the shaft was 
raised, so that no shaft timbers were re- 
quired. The second section, from the 
1,950-ft. level to the 2,550-ft. level, was 
sunk and timbered with 8 by 8-in. shaft 
timbers. The shaft timbers were re- 
moved as concreting advanced, the walls 
being formed of 1-in. sheathing on 3 by 
3-in. studs. The third section, from the 
2,400-ft. level to the 3,150-ft. level, was 
timbered with 8 by 10-in. special shaft 
sets on 6-ft. 8-in. centers, with the out- 
side face of the timbers set to finished 
concrete lines. Two-inch plank panels, 
backed by 3 by 3 by %-in. angles, were 
set between the shaft timbers, and held 
in position with angle irons spiked to 
the wall plates. Wooden boxes were 
placed above the wall plates where they 
passed through the curtain walls to per- 
mit reclaiming the shaft sets after con- 
creting. The guide bolt sockets were 
lined with plumb lines, and a uniform 
vertical spacing maintained by strap iron 
spacers which remained in the concrete. 
This latter method of forming the shaft 
proved the most economical and fastest 
method used. 

A permanent concrete mixing plant is 
located at No. 6 shaft below the 500-ft. 
level station. Standard gauge mine cars 
deliver sand and gravel to the shaft and 
dump into bins beneath the track. Small 
measuring pockets of the proper size to 
give a 1:3:5 mix discharge into a 9-cu. 
ft. mixer, which delivers the batch to a 
5-in. standard pipe in the manway com- 
partment. 

Two methods have been used in trans- 
ferring the mixed concrete over to No. 
5 shaft. For the section from the 1,950- 
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ft. level to the 2,550-ft. level, the con- 
crete was transferred in a box type mine 
car holding two batches and provided 
with a 6-in. pipe discharge to empty the 
batch into a hopper at the upper end of 
a 4-in. concrete column in No. 5 shaft. 

In concreting the shaft below the 2,400- 
ft. level, the concrete was transferred 
from No. 6 shaft to No. 5 shaft on the 
2,400-ft. level through a horizontal 6-in. 
pipe line a distance of 460 ft. by means 
of compressed air. The receiving hop- 
per or gun was built in the local shops. 
The hopper and the top was equipped 
with a quick operating conical plug valve. 
Compressed air was admitted above the 
batch by a 1-in. air connection, and into 
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the tee on the bottom discharge by a 2-in. 
air line. With air pressure at 90 lbs., 
two batches were shot at one time, and 
concrete placed at the rate of 8 cu. yds. 
per hour. 

Considerable segregation occurred in 
dropping the mixed concrete a vertical 
distance of 1,900 ft. and through the 460 
ft. of horizontal line to No. 5 shaft, so 
that it was necessary to install a remix- 
ing box in the No. 5 shaft column before 
placing the concrete in the shaft forms. 
This scheme worked out quite well, al- 
though it was necessary to keep close 
watch on the shaft crew to prevent them 
from diluting the mixed concrete with 
raw water at the compressed air gun. 

Twenty-one men made up the three 
shaft crews; 18 shaft miners, 2 mixed 
men, and 1 man at the receiver. The 
total cost per cubic yard of concrete 
placed was $22.50. 
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Figure 4. No. 5 Shaft-Sinking Hoist 


Loading Pockets: 


The level interval above the 1,000-ft. 
level is 100 ft. One 200-ft. interval be- 
low the 1,000-ft. level proved this ver- 
tical distance excessive because of high 
chute repairs in the stopes and added 
raise development costs. Below the 
1,200-ft. level the interval is 150 ft. Skip 
loading pockets are constructed at 300- 
ft. intervals, or below every alternate 
level. 

Loading pockets, Figure 5, are of 500 
tons capacity, and arranged according to 
general practice in the mines of the 
Southwest. The upper gate is of the 
undercut plate type, while the cartridge 
gate is of the undercut are type. Both 
gates are operated by compressed air 
cylinders. The bottom of the pocket 
forms a chute to catch spill and fines 
from the loading pocket above, and a 
small hinged gate permits this muck to 
be drawn direct into the skip when clean- 
ing the pockets. The air lines leading 
into the pockets are provided with a 
valve locked with a padlock, so that no 
one but the skip loaders can operate 
the gates. 

The pockets are located 75 ft. below 
the sill, and are connected to the level 
by raises 8 by 11 ft. in section, which 
provide adequate storage. The pockets 
are in duplicate, one on each side of 
the shaft, to take care of the two ore 
classifications, namely, mill and direct 
smelting. 

Figure 6 shows the grizzlies above 
each pocket. The grizzly bars are in- 
verted 90-lb. rails, annealed and faced 
with a 1 by 5-in. wearing plate. The in- 
clined rails are spaced to give a 9-in. 
opening, and the lower horizontal rails 
12 by 20-in. openings. This construction 
permits an entire train to be dumped 
without stopping to bulldoze boulders. 
Men working on the grizzlies are re- 
quired to wear safety belts attached to 
a sliding ring on a cable strung between 
two eye bolts at either end of the grizzly 
chamber. Intermediate levels without 
loading pockets are equipped with the 
same type of grizzly pockets, but the 
raises lead to the level below, and the 
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ore is passed through a small wing raise 
to the skip pockets. 

The cost of a single loading pocket as 
shown, together with 75 ft. of raise to 
the level and complete with grizzly is as 
follcws: 


Loading pocket 


$5,498 

Steel work, gates, and machine work..... 7,858 

Grizzly excavation and steel work........ 1,594 

Spill: 


The massive sulphide ore at the United 
Verde is very heavy and abrasive, and 
necessitates rugged construction on all 
ore handling equipment. The spill from 
loading pockets will average 6 tons on a 
daily tonnage of 2,000 tons. This amount 
of spill increases the wear on guides and 
cuts into the shaft walls. During nine 
years of operation, the 10-in. curtain 
walls were worn in places to 5 or 6 in., 
and exposed the reinforcing. After con- 
sidering several methods of rebuilding 
these walls, guniting was resorted to and 
afforded a speedy and_ satisfactory 
method of repair with little or no delay 
to hoisting operations. 

A heavy hinged bulkhead or deflector 
has been constructed in the hoisting 
compartments at the 1,950-ft. level to 
divert the spill to the ore pockets. This 
deflector is electrically operated by re- 
mote control from the engineer’s plat- 
form, and a set of pilot lights indicate 
the open and closed position. The por- 
tion of spill which reaches the bottom of 
the shaft is drawn through standard 
chutes into an 18-cu. ft. mine car and 
hoisted through the manway compart- 
ment to the level above. 

Although it is not desirable to have 
any obstructions in the main hoisting 
compartments, the question of spill is so 
serious that in the future it is planned to 
equip all loading pockets with deflectors 
directly below the skip position to divert 
the spill into small storage pockets. 
These deflectors will be operated by the 
skip loaders, and a system of pilot lights 
on the hoist operator’s platform will in- 
dicate the open position of these doors. 
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Figure 6. No. 5 Shaft Ore Pocket Grizzley 


Hoisting: 


No. 5 hoist, Figure 7, is an Allis-Chal- 
mers, double drum, single reduction, 
geared type, driven by a 650-hp. d. c. 
motor at 500 volts, and a normal speed 
of 300 r.p.m. Power is supplied to the 
hoist motor by a 600-kw. flywheel motor 
generator set, with 20-ton flywheel. The 
drums are cylindrical, 10 ft. in diameter, 
with a 5-ft. smooth face and will hold 
2,500 ft. of 1%-in. extra plow steel, 6 by 
19 hoisting rope in two layers. Each 
drum has a double disc multiple arm 
friction clutch. The brakes are of .the 
conventional parallel motion, post type, 
released by oil pressure and set by a dead 
weight. The safety features include an 
overspeed and overwinding device, in ad- 
dition to limit switches in the shaft. 

The skips, which operate in balance, 
are of 112-cu. ft. capacity, holding 7.8 
tons of iron or 6.5 tons of schist ore. 
They are of rugged construction and 
weigh 7 tons. The rope speed is 900 ft. 
per minute. The average loading time 
is 7 seconds. 

The ore is hoisted to the 800-ft. level 
unloading pocket, where it is dumped 
through an electrically operated selector 
to one of three ore bin raises, depending 
on the class of ore or waste being han- 
dled. This selector is controlled from 
the hoistman’s platform, and colored pilot 
lights indicate the position of the se- 
lector. 

These ore bin raises lead to the 1,000- 
ft. level ore bins, which have a capacity 
of 1,000 tons each. The design and con- 
struction of these bins is shown in Fig- 
ure 8 The ore is drawn through these 
bins into 40-ton standard gauge cars and 
transported to the outside bins through 
Hopewell Tunnel. 


No. 6 Shaft Construction: 


No. 6 shaft, Figure 9, was raised in 
full section (14 ft. 4 in. by 14 ft. 4 in.) 
from level to level, using a double crib- 
bed manway. The walls were checked by 
the engineers every second round and in 
contract work the contractors were pen- 
alized 10 cents per cu. ft. for all over- 
breakage. 
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The shaft above the 1,950-ft. level 
was concreted solid, using square sets 
and wooden forms. The muck was drawn 
down 20 to 50 ft., depending on the 
ground. Sills, square sets, and forms 
were then placed, and concrete poured, 
using the mixing plant already described. 

The section of shaft below the 1,950- 
ft. level was in good ground, requiring 
little support, and the concrete placed 
in 2%4-ft. rings at 6-ft. centers. (Refer to 
Figure 10.) The chief difficulty in de- 
veloping the ring method of concreting 
was the problem of hanging forms and 
sealing the forms to the irregular ground 
line. This was solved by suspending a 
sill frame of 4 by 10-in. material from 
the steel form above by means of ad- 
justable hanging reds with brackets to 
support the sills. The sills are leveled, 


United Verde Copper Company 


lined, and sealed to the wall by 1-in. ship 
lap laid at right angles to the rock line 
and scribed to fit the irregular walls. 
If the walls are over 2 ft. from the form, 
it is necessary to use additional bracing 
below the sheathing. 

The reinforcing steel consists of six 
%-in. bars, with %-in. vertical rods spot 
welded to make an easily handled unit. 
The reinforcing is next placed on the sills 
and overlapping corners wired together. 
The eight sections of steel forms are then 
lowered from the top or fifth ring above, 
and held in place on the sill by pins. The 
corners fasten together with gusset 
plates and the centers are supported by 
angle braces. The ring is then checked 
for alignment, bolts set for steel work 
by templates, and the ring poured. 


As each ring is finished, the muck is 


drawn down, the walls trimmed, the 
cribbing stripped, and the cycle repeated. 
Eighteen men, working on three shifts, 
will pour a ring every day, except at sta- 
tions which require special form work. 
After each level is concreted, the steel 
work and ladders are placed and the 
guides installed prior to removing the 
pentice. 

Data on raising the lower portion of 
the shaft is as follows: 


Average depth of hole................ feet.. 5 
Average number of holes 44 


Total footage drilled per round....... feet.. 220 
Average advance per round........... Sis © 
Average advance per shift........... Reve 3 


The following tabulation shows the 
comparative cost between the ring and 
solid concrete method, also the detailed 
costs on the ring method per foot of 
shaft: 
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Figure 7. No. 5 Shaft Ore Hoist 


Cost, cu. yd. 
Method Feet Exe’v’n, ft. Concrete, ft. Total, ft. concrete 
Solid 1:3:5 mix... 1,550 $68.17 $146.84 $215.01 $58.80 
Ring mix... 450 77.i1 50.11 127.22 


ING METHOD 


Excavation Concreting 

$52.07 $16.60 
0.26 5.90 
0.06 

$77.11 $50.11 


The shaft stations have three 18-in. 
gauge tracks at 42-in. centers. On the 
upper levels, the trucks or cars are run 
on to the cage over turn sheets, whereas 
the lower stations are equipped with a 
special track layout with kick switches. 
Where the stations are at all slabby or 
heavy, the ground is supported with con- 


DETAILED coms PER FOOT OF SHAFT BY 


61.30 


crete and steel sets. The station con- 
struction and type of shaft gates is 
shown plainly in Figure 11. 

The section of shaft from the 2,400-ft. 
level to the 3,000-ft. level has recently 
been completed at the following unit 
costs: 


Per cu. ft. 
Trimming and drawing muck.......... 5.30 
45.55 
Steel work, ladders, guides, miscl. equip. 28.75 
$123.00 

AVERAGE COST OF STATIONS 

Per cu. ft. 
Concrete and steel sets...............6. 1,873 

General equipment, including track 

Total cost per station............. $4,590 


No. 6 Hoist: 


No. 6 service (Figure 12) hoist oper- 
ates a double decked cage in balance with 
a counterweight at a rope speed of 8u0 
ft. per minute. The acceleration is 6 
seconds and retardation 5 seconds. The 
hoist is of Nordberg manufacture, and 
has a single drum 12-ft. in diameter, 
with a 6-ft. spiral grooved face. A reel 
for % by 5%-in. flat rope for the coun- 
terweight is rigidly coupled to the drum. 
The brakes are of the usual parallel 
motion post type, set by a dead weight 
and released by oil pressure. In addi- 
tion to the main brake, an auxiliary 
brake has been installed on the motor 
drive shaft pinion as an added safety 
measure. 

The hoist is driven through a flexible 
coupling and herringbone gear reduction 
unit by a 500-hp. slip ring induction 
motor, at a normal speed of 350 r.p.m. 
The hoist is equipped with the usual 
safety devices and limit switches in the 
shaft. 

The cage (Figure 13) is of double deck 
design, 6 ft. 9 in. by 12 ft. 7 in. in sec- 
tion, and will accommodate 50 men to 
the deck, or four standard service trucks. 
The cage is provided with inward swing- 
ing gates with offset hinges to prevent 
the possibility of gates swinging into 
the shaft walls. The tracks are equipped 
with a rack alongside of each rail, with 
a wheel stop of convenient size with 
handle and the bottom lugged to engage 
the rack and hold the cars or trucks in 
place on the cage. 

The pull bell system is used in the 
shaft for signalling the hoist operator. 
Each station is provided with a push 
button, which operates an annunciator on 
the engineer’s platform, indicating the 
level from which the call comes. A re- 
turn flash is given by a return signal 
lamp above each call bell, all lamps 
being connected in parallel. The annun- 
ciator system is used on both the call 
buttons and cage signals as a matter of 
safety. 

This type of hoist driven with an alter- 
nating current motor has the advantage 
of greater economy than the Ward 
Leonard control with generator set for 
the power unit. The flat cable reel, with 
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its varying lever arm, tends to balance 
the weight of suspended cables in the 
shaft. The great disadvantage is the 
comparatively short life of the flat cable, 
with its attendant high replacement 
costs. 


Practice at the United Verde indi- 
cates that a large single decked cage is 
very advantageous in handling men and 
material. The efficiency is, however, lim- 
ited to shallow depths with the present 
restricted speed of 800 ft. per minute. 
This limitation in depth is probably be- 
tween 2,000 ft. and 2,500 ft. 


New SHAFT WoRK 


Prior to 1918, the mine was served by 
two timbered shafts. No. 3 extended 
from the surface to the 1,950-ft. level, 
and No. 4 from the 1,000-ft. level. Both 
shafts were equipped with cages and 
steam hoists with flat cables. These 
shafts had insufficient capacity for more 
than 1,500 tons daily, and were inside 
the proposed shovel pit limits. 


No. 5 shaft was planned in 1915, and 
No. 6 in 1917, and the locations were 
determined by existing mine openings 
with little attention to the physical 
characteristics of the ore body. Although 
No. 5 shaft is in the porphyry footwall, 
the hoist room is on a main iron-schist 
contact, and a small amount of move- 
ment has been noticeable during recent 
years. 


Recent mining at greater depth, and 
the acquisition of adjoining ground with 
ore extensions in a direction not antici- 
pated at the time No. 6 shaft was located, 
will eventually involve this shaft also. 
No. 6 shaft is limited in depth to the 
3,000-ft. level by its hoisting equipment, 
so that either an offset shaft below the 
3,000-ft. level was required or a new 
through shaft to surface. 


A new combined service and ore shaft 
was tentatively planned in 1928, and 
crosscuts started towad the new No. 7 
shaft location in October, 1929. This 
program will require approximately four 
years to complete and, because of the set- 
tlement of the present No. 5 hoist room, 
it was also decided to equip No. 5 shaft 
with new hoisting equipment to obviate 
any possibility of a shutdown by failure 
of the present hoist room during the 4- 
year period required for the completion 
of the new shaft, and to give greater 
hoisting capacity and added depth to No. 
5 shaft. An abrupt ground movement 
above the 1,200-ft. level on June 29, 1929, 
justified the new shaft program as laid 
out and, although this movement caused 
no interference to shaft operations, it 
emphasized the need for action and the 
new No. 5 shaft installation will be com- 
pleted by August of this year. 


New No. 5 Hoist: 


The mechanical equipment for the new 
No. 5 hoist will be furnished by the 
Nordberg Mfg. Co., and the electrical 
equipment by the Westinghouse Elec- 
trical & Mfg. Co. The following are the 
main features (see Figure 15): 


er err feet per min... 2,500 
Vertical hoisting depth.............. feet. . 4,250 
Size drums, with 7-ft. face......... feet.. 12 
Loads: 
Cable, 4,280 ft. 1%-in....do.... 23,800 
Pounds.. 53,400 
Hoisting capacity.......... Tons per day.. 4,500 
Total weight of hoist............ Pounds.. 430,000 
Total weight of elec. equipment....do.... 411,500 
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The hoist will be equipped with all 
modern safety devices, including the 
Lilly D controller, automatic accelerator 
and mechanical retardation. The hoist 
will be direct connected to a 2,700-hp., 
550-volt, 66-r.p.m., shunt wound d. c. 
motor. Forced ventilation will be re- 
sorted to to keep the motor size down 
sufficiently to allow it to pass through a 
7-ft. by 9-ft. opening. The Ward Leonard 
control system will be used, with the 
Ilgner flywheel system to stabilize volt- 
age. 

The flywheel set will be driven by a 
2,800-hp., 660-volt, 3-phase, 60-cycle, 10- 
pole, wound rotor induction motor. Two 
1,250-kw., 550-volt, 680-580-r.p.m., shunt 
wound, commutating pole, d. c. genera- 
tors will be mounted on the same shaft. 
The flywheel will be 120 in. in diameter, 
and will weigh 85,000 lbs. A 45-kw., 
250-volt, shunt wound, commutating pole 
exciter will be used for the field coils and 
control apparatus. 

The size of all equipment is limited to 
a cross section of 7 ft. by 9 ft. to permit 
transportation through the main haulage 
tunnel on the 1,000-ft. level. This size 
necessitated two generators for the d. c. 
set, because the armature for a single 
generator is of such size as to require 
building up on the job. 


Hoist Room: 


The hoist and generator set rooms will 
be of the same cross sections. The com- 
bined rooms will be 41 ft. wide by 124 
ft. long, and 25 ft. in height, the ceiling 
having a radius of 20% ft., with a spring 
line 4% ft. above the floor. The room is 
located 275 ft. from the center of the 
present shaft on the footwall side. The 
cableways are separate raises driven at 
an inclination of 28 degrees to meet the 
present sheave room. No changes will be 
required in shaft equipment or unload- 
ing pockets. 

The hoist room will be supported with 
5 ft. reinforced concrete ribs at 9 ft. 
centers. The excavation involves the re- 
moval of 5,300 cu. yds. of rock and the 
concrete work, including foundations, 
1.200 cu. yds. The semi-circular section 
of the room precludes the use of an elec- 
tric erane for installing and maintaining 
the hoist. A special hand operated bridge 
with two hand hoists of 10-ton capacity 
each will be used for installing the 
equipment. The heavier pieces will have 
to be handled by jacks and clocking. 


No. 7 Shaft: 


In selecting a location for a new shaft 
at the United Verde, several requirements 
were necessary. 

(1) A surface installation was desir- 
able to eliminate the time loss in trans- 
ferring men through the 500-ft. tunnel, 
as the 8-hour regulation is from daylight 
to daylight. It was estimated that this 
time loss in transfer of men amounts to 
$45,000 yearly. Because of the rugged 
surface topography, the number of pos- 
sible surface locations were limited. 

(2) The question of ground subsidence 
from mining operations is of primary 
importance, and the shaft had to be lo- 
cated far enough in the footwall to be 
free from future ground movements. Ex- 
perience at the United Verde mine shows 
that extensive mining operations in depth 
and laterally will cause ground move- 
ments, even though all openings are 
tightly filled with waste. 

(3) The third consideration is the 


Figure 10. Ring Construction in No. 6 Shaft 


Figure 13. No. 6 Shaft Lowering Shift 
United Verde Copper Company 


4 
\ 
| 
Figure 11. Typical No. 6 Shaft Station 
| 


334 THE MINING CONGRESS JOURNAL 


character of the ground, as it is desir- 
able to have the shaft in ground which 
requires very little support and does not 
slack upon exposure. The quartz por- 
phyry footwall at the United Verde com- 
plies with this stipulation, and the site 
as selected will have very little heavy or 
blocky ground excepting near the sur- 
face. 

No. 7 shaft as now planned, Figure 
14, will have two 6 by 6-ft. hoisting com- 
partments, two 5-ft. 6-in. by 12-ft. 10-in. 
service compartments, and one 4-ft. by 
12-ft. 10-in. manway and pipe compart- 
ment. The walls of the hoisting com- 
partments will be of solid reinforced con- 
crete, 10 in. in thickness. The rest of 
the shaft will be of ring construction 
similar to No. 6 shaft. The rings will be 
spaced at 6-it. centers, and the height of 
the ring will vary, depending on ground 
conditions. 

Connections are being driven on all 
levels, excepting the 700 and 900-ft. 
levels. A pilot raise, 6 by 11 ft. in sec- 
tion, will be driven from level to level, 
and the shaft enlarged to full section by 
underhand mining, and timbered with 
temporary 8 by 10-in. shaft timbers. As 
a 150-ft. section is enlarged to full size, 
concreting will be started and carried 
upward as the next section directly below 
is being mined. The timbers will be 
reclaimed as concreting progresses and 
used over again. 

The development program of extending 
the present mine headings to the new 
shaft location involves 14,800 ft. of 6 
by 8-ft. headings, 1,600 ft. of 10 by 12-ft. 
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Figure 15. Double-drum Electric Hoist built by Nordberg Mfg. Co., said to be the 
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largest ever built for underground installation and service 


Hoist Cable (Lang Lay) 


Dead Safety Avg. length Avg. tons 
loads, tons factor service hoisted 
No. 5 shaft 1%%-in. 6x 19 Blue Center steel.. 18.3 4.6 20 mos. 620,000 
No. 6 shaft 1%4-in. 6x 19 Blue Center steel.. 22.8 5.0 2 yrs. 
No. 6 shaft % x 5% 12-strand 4 x 7 plow 
steel with single lacing....... 17.0 7.4 7 mos. 


haulage tunnel, in addition to the neces- 
sary loading pockets, ore bins, and auxil- 
iary equipment. 

CABLE PRACTICE 
The above tabulation 


shows the main hoisting 
cables at the United Verde. 


Service Camportment 


Cable fastenings are in- 
spected daily and the cable 
once a week. The broken 
wires are counted by 
means of a two-piece steel 
ring that fits over the cable 
and is held by the inspec- 
tor. The cables are re- 
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socketed at six-month in- 
tervals and cut back on the 
drum end once a year. Ve- 
suvius cable dressing ap- 
plied at intervals of four to 
five weeks gives satisfac- 
tory penetration and keeps 
the cables well lubricated. 

The recommendations as 
given in Bulletin 75, Rules 
and Regulations for Metal 
Mines, are adhered to for 
the ore hoist and flat cable 
on No. 6 shaft, but the 
round cable on No. 6 serv- 
ice hoist is changed at two- 
year intervals even though 
the cable is apparently in 
good condition. This is done 
to eliminate any possibility 
of breaking a cable with a 
cage loaded with 100 men. 

Although both drums are 
grooved spirally and the 
cable wound in two layers 
only, recent practice is 
tending toward concentric 
oy parallel grooving which 
affects a smoother wind on 
the second and third layers. 
Future hoists will be equip- 
ped with parallel grooved 
drums. 


GUIDE PRACTICE 


Guides as first installed in No. 5 ore 
hoisting shaft were 4 by 8-in. clear Ore- 
gon pine, fastened with %-in. bolts and 
shimmed with oak shims. The life was 
approximately eight years, with an ad- 
ditional 1% years’ service by repairing 
with wedge-shaped oak strips 3 in. wide 
and fastened to the worn edge of the 
guide with 2-in. wood screws. 

It is to be noted that practically all 
wear is on one edge of the guide, due to 
the twist in the cable. Recent guide 
practice is to use 3% by 7-in. O. P. 
guides, with a 1 by 3%-in. clear white 
oak wearing strip on one edge to take 
this wear. 

The lower part of No. 5 shaft is 
equipped with 8-in. 21.5-lb. ship channel 
guides with backs out. Plates % by 5 
by 8 in. are welded to the flanges for 
fastening to the guide bolt sockets. 
These steel guides cost $2 per foot in 
place, or about double the cost of O. P. 
guides, but they have given very good 
service and are justified. 

The design of guide bolt sockets is very 
important in concrete shafts. With the 
ring method on service shafts, the guide 
fastenings need be nothing more than a 
heavy angle with slotted holes. In shafts 
with solid walls, it is essential that the 
guide boit sockets be provided with hand 
holes of sufficient size to permit a wrench 
being used on the nuts. 

It has been found that in spite of all 
care used in spacing and aligning guide 
sockets in shaft construction, variations 
will occur which cause delays in making 
the guides fit. On new shaft work a 
steel wire is stretched between levels 
and the bolt holes measured from center 
line both horizontally and vertically. The 
work is done by the engineer and draw- 
ings made showing the position and spac- 
ing of all holes, for each guide. The 
guides are numbered before being sent 
into the mine. This additional work of 
detailing each guide effects an appreci- 
able saving in the cost of installation. 
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PoweErR DISTRIBUTION 
at United Verde 


By E. W. Fredell 


CHIEF ELECTRICIAN 


Tue electrical distribu- 
tion system at the United 
Verde mine has been laid 
out with four definite ob- 
jects in view: First, 
safety; second, reliability; 
third, flexibility; and 
fourth, economy. 

Power is received from 
the smelter, at Clarkdale, 
at 4,500 volts, over two 
transmission lines. Either 
of these transmission lines 
are of sufficient capacity 
to carry the whole plant 
load in times of emer- 
gency, although both are 
normally in operation. 

The main sub-station is 
located on the 500-ft. level, where trans- 
formers of 6,000 kva. capacity are in- 
stalled. Here all power is transformed 
to 2,300 volts for distribution to the va- 
rious load centers, and all outgoing lines, 
with one exception, are at this voltage. 

Power for shop use is distributed at 
440 volts, due to the multiplicity of small 
motors on the various shop tools. 

For the open pit operations, located 
about three-quarters of a mile from the 
sub-station, two 2,300-volt circuits are 
carried to a substation and transformed 
to 440 volts. This voltage was chosen 
for transmission to the pit proper due 
to the peculiar type of pit operations. 
Extreme flexibility is required, and pit 


Junction Boxes at Shaft Stations 


MINE DEPARTMENT 


transmission lines have 
very temporary locations, 
so it was felt that the 
lower voltage would be 
less hazardous to life and 
give fewer equipment fail- 
ures. All transmission 
lines in the pit are sub- 
marine type cable to junc- 
tion boxes, while trailer 
cables on the shovels are 
of a rubber belted type, 
400 ft. in length. Since 
the size of the shovels is 
such that it was not prac- 
tical to mount a cable reel 
on them, the trailer cable 
must be coiled up on the 
ground, and is therefore 
subject to considerable abuse. 

Three 2,300-volt circuits are carried 
underground for hoisting, pumping, ven- 
tilation, and haulage purposes. These 
circuits are carried in submarine cable 
direct from the substation, thus mini- 
mizing lightning trouble or any trouble 
to the lines from outside sources. The 
man and material hoist is carried in one 
circuit, haulage on another, and the ore 
hoist and pumping load on another. At 
the hoist room on the 500-ft. level, these 
circuits are so arranged that they can be 
interconnected, thus insuring as far as 
possible continuity of service. 

In the shafts themselves, submarine 
type cables are used exclusively for 


Trolley Construction 


lighting, power, signals, and telephone 
services. As the lighting circuit is used 
for signalling purposes in case of fire 
and for time signals for blasting, the 
main switch is placed in the hoist room 
on the 500-ft. level. This. circuit is 2,300 
volts, with a transformer on each level. 

On the various levels, lighting and fan 
circuits are usually carried on open wir- 
ing, with either conduit or hose around 
chutes. The fire hazard from alternat- 
ing-current circuits not being very great, 
greater latitude is allowed in them than 
with direct current. In all timbered sec- 
tions it is now becoming standard prac- 
tice at this mine to use either cable or 
conduit for all direct-current circuits. 

Wherever possible, full magnetic con- 
trol has been installed on both direct and 
alternating current equipment. This in- 
creases safety protection, both to the 
men and the equipment. 

For ventilation purposes 2,300 volts is 
used on the main fan on the 1,000-ft. 
level, while 250-volt direct-current is 
used on the small fans for local ventila- 
tion scattered throughout the mine. 


Power and Light Line Construction 


United Verde Copper Company 
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Ore Gathering Trains 
United Verde Copper Company 


Electric blasting is used quite exten- 
sively, and stray currents constitute a 
hazard to life and property. Due to this 
fact, and also to the fact that the rock 
does not offer a positive ground, an elab- 
orate ground system has been installed. 
On both the 500-ft. and 1,000-ft. levels, 
two ground plates have been buried in 
creek bottoms, and all track, water lines, 
air lines, etc., tied to this positive ground, 
as well as one side of the haulage cir- 
cuit. This ground wire is carried 
throughout the mine, and connections 
made to the various pipe lines at each 
shaft station and as far back as feasible 
on each level. 


The haulage substation on the 500-ft. 
level consists of two 500-kilowatt syn- 
chronous motor generator sets, one of 
which is in continuous service and one 
spare. The trolley voltage is 250 volts, 
and is also used for battery charging and 
small fans for local ventilation. Due to 
the length of the Hopewell haulage and 
the heavy loads handled at the end of 
it, a 150-kilowatt full automatic motor 
generator set has been installed as a 
booster. This set operates from a time 
clock and is full automatic in all other 
respects. 

HAULAGE 


The underground haulage system of a 
mine of the size of the United Verde 
Copper Company is quite extensive, and 
has the following functions to perform: 

1. Handling of ore from the shafts to 
surface, 

2. Handling of men from surface to 
shafts and return. 

3. Gathering of ore and distribution of 
waste on individual levels. 

4. Distribution of materials on indi- 
vidual levels. 

5. Return of empty trucks and dull 
steel to surface. 

6. Gathering of material from shops 
and warehouse, and the handling to the 
supply shaft. 


(1) Hopewell Haulage: All ore from 
the mine to the smelter is handled 
through the Hopewell Tunnel, 7,200 ft. in 
length, and located on the 1,000-ft. level, 
to the Hopewell ore bins. Ore from the 
pit operations is passed down to the tun- 
nel level through raises, while ore from 
the mine is hoisted to bins on this level. 


The track gauge in this tunnel is 
standard for American railway practice, 
and 75-lb. rails are used. The grade is 
from 0.25 to 0.50 percent in favor of the 
load. Rolling stock consists of 25-ton 
electric locomotives and 40-ton bottom 
dump ore cars. Nine cars constitute a 
train. Four 25-ton, 250-volt, direct cur- 
rent trolley locomotives are in use in this 
service. One locomotive is always held 
in reserve. The trains are equipped with 
electro-pneumatic control and full air 
throughout. Five hundred and forty tens 
is the trailing load when going out with 
ore, and 180 tons coming up grade with 
the empties. 

The trolley wire used is of four-naught 
capacity, and is sectionalized every 1,300 
ft. Three feeder taps are made in each 
section. Trolley life has averaged five 
years in the past. 

(2) Handling of Men: On the 509-ft- 
level, the man and material shaft is lo- 
cated 2.100 ft. from the portal of the tun- 
nel. This tunnel has a standard gauge 
and an 18-in. gauge track. The standard 
gauge is for handling the man trains at 
shift times, and the 18-in. gauge is for 
handling material to the mine. Two 
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10-ton, standard gauge, trolley loco- 
motives are used in this service. The 
handling of men in this manner elimi- 
nates considerable confusion and lost 
time at the beginning and end of the 
shift. No trolley wire is run in the yard 
beyond the travel of the man trains. 

(3) Ore Gathering and Waste Distri- 
bution: The mine was originally equipped 
with trolley throughout, but with the 
development of the battery locomotive 
less trolley has been used from year to 
year. At present only five of the older 
levels of the mine have trolley haulage, 
the remainder being handled by battery 
locomotives. 

Ail tracks underground are laid with 
50-lb. rail, with a track gauge of 18 in., 
and a grade in favor of the load of from 
0.25 to 0.50 percent. Ore cars are 
equipped with roller bearings, and are 
of the rocker bottom type, 24 cu. ft. ca- 
pacity. All trucks used for handling 
timber and steel are also equipped with 
roller bearings. 

Trucks are loaded with steel and vari- 
ous materials at the shops on the 500-ft. 
level surface, and are landed at the vari- 
ous levels with no re-handling. 

The size of the locomotives has been 
standardized at 5 tons, since this is the 
maximum size that can be obtained 
which will fit within our limiting dimen- 
sions. 

Ore trains on the individual levels are 
made up of sixteen 24-cu. ft. capacity 
cars, making a trailing load of 43 tons, 
with the grade in favor of the load. Two 
hundred and twenty-five tons, over an 
average haul of 1,200 ft., is considered a 
shift’s work. 

Waste trains consist of 12 cars, with a 
trailing load of 32 tons and the grade 
against the load. The total tonnage per 
day per motor depends largely upon local 
conditions. The average haul for waste 
is 900 ft. 

The United Verde has decided upon 
battery locomotive haulage for ore 
gathering and waste distribution, and 
are gradually eliminating trolley except 
for special cases. Trolley locomotives, 
however, will probably always be used 
and maintained in long drifts having no 
timber and for extremely heavy haulage 
conditions. The chief factors that have 
decided the fate of the trolley motor as 
against the battery locomotive are as 
follows: 


1. Elimination of life hazard from 
trolley. 


2. Elimination of fire hazard from 

trolley. 

. Cutting down of stray currents. 

. Elimination of rail bonding. 

. Cutting down size of drifts. 

. Sneeding up loading cars at chutes. 
. Flexibility. 

. Lower maintenance costs. 

The disadvantages of battery locomo- 
tives, as they have been found at this 
property, are as follows: 

1. Limited capacity upon one battery 
charge. 

2. Higher initial cost. 

Both lead and alkaline types of bat- 
teries are in use. Under our conditions 
we have obtained an average life of 7% 
years for alkaline batteries and 3% years 
for lead batteries. . 

Twenty-four battery locomotives and 
45 sets of batteries are in service at 
present. Nine 5-ton trolley locomotives 
are also in use. 

Trolley wires are maintained at 7 ft. 
2 in. from the rail throughout the mine. 
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This is boxed in all main traveled drifts, 
and left bare where travel is not so 
heavy. 

All track bonding is done with an 
electric welder, and bonds of the type 
that fit in the web of the rail are used. 
These bonds are long enough that fish 
plates can be replaced without injuring 
the bond. 

Track is maintained in the best pos- 
sible condition, since it has been found 
that poor track cuts production by a sur- 
prising amount. 

On the surface and around the shops, a 
battery locomotive is used for gathering 
supplies, as the elimination of trolley in 
the yard permits the use of a locomotive 
crane for heavy lifting of all sorts. _ 

The following tabulation gives a dis- 
tribution of power as used in the various 
operations on a basis of kilowatt-hours 
per ton of ore produced: 


Aly 3.230 
1.374 
Hopewell haulage. 0.419 
0.382 
Shops and miscellaneous operations........ 0.554 


Total kw.h. per ton ore produced.... 17.518 


DEVELOPMENT 
AND MINING 
METHODS 


(From page 325) 


cutter which cuts 
eight pieces at a 
time, and is oper- 
ated by a small air 
cylinder. A foot operated cap crimper 
is used, and one man can cut and 
crimp 600 fuse per hour. 
are used for plugging and stoping in 
soft ground, and 8-X caps elsewhere. 
Standard length primers are 4 and 5 
ft. for blockholing and 7 and 9 ft. for 
drifts, raises, and stoping. The primers 
are delivered to the fuse magazines on 
each level in wooden lined carbide cans 
with hinged covers. Electric blasting is 
used in all sinking operations and de- 
velopment headings off of shafts or 
winzes. 
PUMPING AND DRAINAGE 


The United Verde mine is compara- 
tively dry, the volume of water pumped 
averaging 180,000 gallons daily. The 
surface waters from the upper part of 
the mine is delivered to the 1,000-level 
through 2 13/16-in diamond drill holes, 
where it is diverted to the ditch in Hope- 
well Tunnel and used in leaching opera- 
tions at Hopewell. 

Mine water below the 1,000-level is 
handled by two electrically driven 
Aldrich 6%-in. by 12-in. quintuplex 
plunger pumps. These pumps are rated 
at 500 gals. per minute against a 1,000- 
ft. head. Double acting, plunger type air 
pumps are used as auxiliaries. The pump 
column is a lead lined, 8-in. standard 
wrought iron pipe, with extra heavy C. I. 
flanges. It is supported in the shaft by 
1 by 4-in. strap iron clamps spaced at 
30-ft. intervals, 


PERCENTAGE 


DEPLETION true, that either 


plan will give the 
same result as the 
unit method when 
all the factors are properly handled. 

The unaccountable change of basis as 
between page 15 and what follows it 
yields disparities of results that are not 
great in magnitude and that might 
easily escape the casual reader, in the 
particular examples chosen in the report. 
But differences of substantial proportions 
could result in many instances of appli- 
cation to actual tax returns. I am 


(From page 311) 


Six-X caps: 
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especially anxious to point out that the 
errors would usually, if not always, work 
against the Government. 

The Parker report states that it is a 
preliminary announcement presented for 
consideration and trial, and that complete 
test of the soundness of its principles 
has not been possible. It may well be 
that the author has already discovered 
the inconsistency and error mentioned 
above. Particularly unfortunate is the 
fact that it affects the very foundations 
of the proposed plans. But rectification 
at this early stage will be a simple mat- 
ter. The trouble arose wholly through 
the attempt to apply the depletion per- 
centage to something else than directly 
to operating profits. Plans No. 1 and 
No. 2, and the illustrations of them given 
on page 16 and thereafter of the Parker 
report, presume to apply the depletion 
percentage to operating-profits-minus de- 
preciation, whereas the “proof” on page 
15, on which Plan No. 1 is supposed to 
rest, actually applies the depletion per- 
centage to operating profits minus a 
much larger figure than the annual de- 
preciation. No better example could be 
afforded of the danger of falling into 
inconsistencies and errors when the de- 
pletion is applied to any other sum than 
the simple operating profit. 

One final word is necessary. Because 
the two Parker plans propose application 
of the stated percentages not to operat- 
ing profits but to a substantially reduced 
sum, it follows that the recommended per- 
centages of 33 1/3 percent and 40 per- 
cent in the Parker Plans No. 1 and No. 
2 do not yield the amount of depletion 
which the same percentages would afford 
when properly applied direct to operat- 
ing profits. I am convinced from a re- 
cent careful application of the Parker 
plans to a large number of actual cases 
of the important mining companies that 
either of these plans will in general yield 
an inadequate and unjust depletion al- 
lowance, as measured by any independent 
and fair standard. 

Plan No. 1 can readily be made logical, 
practical, and fair, with no change in its 
stated rate of 33 1/3 percent, by merely 
making this percentage apply directly to 
operating profit; i. e., net income before 
deduction of depreciation or depletion. 
Plan No. 2 is evidently a cut-and-try 
affair which has little logical justification 
and would introduce an extraneous and 
unnecessary element, namely, the chance 
ratio of plant value to operating income, 
which could not fail to work hardship 
in numerous cases, 

With the excellent appeal for the gen- 
eral principle of percentage depletion al- 
ready set before Congress in the Parker 
report, it seems to me -that it is now 
the opportunity and the duty of the 
united mining industry to see that the 
appropriate and necessary modifications 
of detail are incorporated and then so 
strongly supported by the sound argu- 
ment which the cause warrants that it 
will be enacted into law. Then may 
Congress, the Revenue Bureau, and the 
mining industry jointly rejoice over a 
piece of constructive tax work that will 
yield rich results in the way of simpli- 
fication, economy, finality, and equity. 


Objections to Percentage Depletion 


It may be expected that objection to 
the concept of percentage depletion will 
be raised in several quarters. Among 
those from whom exception is likely to 
come are the (Continued on page 343) 
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CHIEF ENGINEER, STEAM SHOVEL DEPT. 


DURING the 
past year operations at the 
United Verde lower pit 
reached the maximum 
stage. Since the beginning 
of the lower pit operations 
in March, 1925, when the 
first small electric shovel 
was put into service, oper- 
ations have been steadily 
expanded. Additional 
equipment was acquired, 
so that in 1929 four 
shovels were operated by 
eight crews, three crews 
working on day shift, three 
shift, and two on the night 
shift. 


LOWER PIT PRODUCTION 


Production of the lower pit to date is 
tabulated as follows: 


Year Cu. yds. ore Cu. yds. stripping Total 
57,507 154,667 212,174 
aa 157,594 124,472 282,066 
230,006 138,591 368,597 
276,057 307,651 583,708 
eee 433,847 465,919 899,766 
Total.... 1,155,011 1,191,300 2,346,311 


DEVELOPMENT OF SURFACE OPERATIONS 
On account of the serious mine fire 
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which persisted through- 
out the upper levels of the 
United Verde mine, sur- 
face operations were 
deemed to be the only 
method by which the high 
grade ore on the upper 
levels could be recovered. 
Accordingly the stripping 
operations were started in 
1918. By October, 1927, 
the major stripping oper- 
ations above the 160 mine 
level were completed. The 
major stripping operations 
involved the removal of 
8,077,451 cu. yds. of material, of which 
803,354 cu. yds. were classed as ore. 

The lower pit is that part of the sur- 
face operations extending below the level 
of the 160 mine level. The 160 mine level 
is roughly the dividing line between the 
zone of exidation and the zone of second- 
ary enrichment. Above the 160 level the 
oxidized material and waste were re- 
moved on eight benches varying from 50 
to 110 ft. in height. The benches were 
connected by a series of switchbacks on 
the adjacent hillside. An 8-cu.-yd. full 
revolving and two 4-cu.-yd. railroad 
type steam shovels were used for this 
work. The material was loaded into 25- 


OPEN Pir 


cu.-yd. dump cars hauled by switcher 
type steam locomotives over standard 
gauge track. The orebody was cut into 
on the 160 level, and below that level it 
is necessary to descend to the working 
benches. When plans for the open pit 
were first prepared it was intended to re- 
move the material below the 160 level by 
mill-holing. The plans considered ex- 
posing the entire area of the orebody on 
the 300-ft. level. Above that level, mate- 
rial would have to be removed outside of 
the ore zone to provide a safe working 
slope. Below the 300 level ore would be 
left in the pit walls to be later removed 
by underground methods. 


As soon as the orebody was exposed on 
the 160 level, several glory holes were 
started, the ore when broken falling into 
raises, occasionally transferred on inter- 
mediate levels, and dropped into the ore- 
bins above the main mine haulage tunnel 
on the 1,000-ft. mine level. The material 
was transferred to bins at the mouth of 
the Hopewell haulage tunnel for ship- 
ment to the smelter or for disposal on the 
various dumps. 


It soon became apparent that the glory 
hole method of removing material below 
the 160 level was not practical. It was 
impossible to drive the necessary raises 
in the desired locations because of the 
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underground fire and the old mine stopes. 
As the United Verde orebody is not 
uniform in character, but consists of 
schist suitable for milling, sulphides for 
direct smelting, siliceous sulphides and 
quartz for converter ore, it was not oniy 
impossible to separate the various classes 
of ore from each other but also from the 
low grade, leach and waste materials. A 
definite production was impossible. Fur- 
thermore, gloryholing was extremely haz- 
ardous because of having to work on loose 
slopes and upon some ground which was 
on fire or through which gas and smoke 
were issuing. For these reasons glory- 
holing was abandoned. 

A plan was then devised by Mr. W. V. 
De Camp, assistant general manager of 
the United Verde Copper Company, and 
J. C. Perkins, shovel superintendent, by 
which the difficulties encountered in 
gloryholing were eliminated by the use of 
small shovels working on benches and 


loading the material on motor trucks. 
Previously two transfer raises had been 
driven through the footwall from the 
mine haulage level to the 160 level. Most 
of the ore obtained during the major 
stripping operations was transferred for 
shipment to the smelter through these 
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Mine Surface Plant on 160 Level at Beginning of Shovel Operations 


raises. It was possible to drive three 
more transfer raises on the footwall side 
for the disposal of material removed in 
the lower pit. An old shaft was also 
cleaned out and used for a transfer raise. 
By having a separate raise for each class 
of material, the trucks can easily be 
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routed to any raise and the various 
terials properly disposed of as encoun- 
tered. It is necessary for the various 
materials to be sorted during digging, 
but by careful blasting and close super- 
vision this is easily possible. Small 1%- 
yd. shovels were installed on account of 
being able to sort the material better 
and to move more easily. A definite pro- 
duction of the various ores is possible, 
as the shovels can be quickly moved on 
the benches or between benches, and the 
trucks routed from any working place to 
any transfer raise. Furthermore, it is 
not necessary for the men to work on 
the hot ground or beneath high banks ex- 
cept below the pit walls. 


PLAN OF LOWER PIT 


At present it is planned to carry the 
present pit operations from the 160 level, 
elevation 5325, to the 500 level, elevation 
5015. The pit is divided into 10 benches 
varying in height from 25 to 33 ft. The 
pit walls are planned on a % to 1 slope in 
the firmer material. A 1 to 1 slope has 
been found to be necessary in the softer 
material on the east side of the pit. The 
major stripping operations were carried 
back far enough from the edge of the 
lower pit so that a bench could be main- 
tained beneath the high banks. This 
bench, varying in width from 20 to 50 
ft., serves as a protection for the lower 
pit, as small amounts of material slough- 
ing off the high bank are caught on the 
bench. At present a portion of the bench 
is filled up. An attempt will be made to 
clean it off as soon as the stormy season 
is over. On the footwall side of the pit 
a permanent roadway is planned on a 10 
and 12 percent grade by which access to 
the pit will be maintained. This roadway 
will wind back and forth on the footwall 
until the 500 level is reached. The road- 
way will also serve as protecting benches 
on the east wall. On the west wall a 
20-ft. bench will be left at the elevation 
of the 300 mine level. 


MECHANICAL EQUIPMENT 


Four full revolving electric shovels of 
1%-yd. capacity are operated in the lower 
pit. Electric power is obtained from the 
smelter and distributed in the pit on 
3-phase, 440-volts, 60 cycles alternating 
current. The shovels are equipped with 
100 hp. hoist motors, 40 hp. boom motors, 
and 60 hp. swing motors. They are 
mounted on manganese steel caterpillars 
having a 36-in. tread and an overall 
width of 13 ft. 6 in. A shovel crew con- 
sists of three men, engineer, oiler, and 
pitman. During the year 1929 an aver- 
age of 390 cu. yds., or approximately 870 
tons of material, were removed per shovel 
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shift. Power consumption amounted to 
0.966 kw. hr. per cu. yd. loaded. 

Eleven 4-cyl. and 6-cyl. 6-wheel, 4-wheel 
rear drive trucks, and six 6-cyl. cater- 
pillar tractor trucks are used for tram- 
ming the material from the shovels to 
the transfer raises. These trucks and 
tractor trucks are equipped with a stand- 
ard gravity side dump body, designed and 
built in the United Verde shops. The 
loads are dumped when the truck is tilted 
and the latches released. The body has 
a capacity of 5 cu. yds. water level, or 
3.5 cu. yds. solid material, or from 7 to 
10.5 tons, depending on the character of 
the material. Both types of trucks are 
especially reenforced and equipped with 
compound transmissions. The tractor 
trucks are used in pulling loads uphill 
on steep grades. They are also valuable 
for keeping operations going in bad 
weather. One hundred and thirty-one cu. 
yds., or approximately 290 tons of mate- 
rial, were handled per truck shift during 
1929. The average length of haul in- 
creased during the past year on account 
of the removal of material below the pit 
wall on the opposite side from the 
transfer raises. Gasoline consumption 
amounted to 1 gal. for 7.65 cu. yds. 
trammed; 2.97 truck shifts were operated 
for each shovel shift. 

Several light trucks are used around 
the pit. A 1-ton truck and a 2-ton truck 
are used for handling powder, supplies, 
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and drilling material. A 3%%-ton truck 
equipped with an acetylene burning outfit 
is used by the bull gang for transporting 
tools and repair "pee For heavy mate- 
rial, such as drill steel, churn drill bits, 
and casing, a 5-ton truck is available. 

A gasoline-powered crane is maintained 
for assisting in repair work and for han- 
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Trucking Ore to Transfer Raise 


£0" Beam 30'long with wood tiller 


10" Wood guard rail 


ruck in 
Position, 


Safety Chain 


wing raise lined 
with old rails 


dling heavy material. It is equipped 
with a half cu. yd. clam shell bucket for 
cleaning up spillover and doing small ex- 
cavating work. A road grader is used 
for keeping the roads in shape in the pit 
and around the mine plant. 
Miscellaneous shops are maintained on 
the 160 level adjacent to the pit for the 


minor repair work. The larger repair 
work is handled in the main mine shops 
on the 500 level surface. 


DRILLING AND BLASTING 


Drilling and blasting in the lower pit 
is governed entirely by the character of 
the ground. Care must be taken to break 
the various materials clean so as to avoid 
dilution. The depth, spacing, and loca- 
tion of holes are dependent entirely on 
the knowledge of geology and ore condi- 
tions. Three types of air drills are 
used as well as electric traction churn 
drills. The air drills are chiefly used in 
breaking the ground along contacts, in 
bank trimming, and in inaccessible places. 
Wherever possible in uniform material 
and in hot ground, the churn drills are 
used, as the cost of breaking ground by 
churn drill blasting is about 16 percent 
less than the cost of machine drill meth- 
ods. The character of the ground has 
presented varied problems in drilling and 
blasting. However, the necessity for 
blasting hot ground presented the major 
difficulties. 

Jackhammers are generally used for 
the machine drill holes, except in the very 
hard sulphide material, which required a 
heavy drifter mounted on a tripod. Toe 
holes, slope holes, and vertical holes are 
drilled with the jackhammer, and toe 
holes with the drifter. 

Miscellaneous data on machine drilling 
is tabulated as follows: 


Jackhammer Drifter 

Depth of hole.... 10-20 ft. 10-20 
Drilling crew.... One man Two men 
Powder charge.. 100-200 Ibs. 100-250 Ibs. 
Kind of powder 

WEE cniuseeens 35 & 50% gelatin 35 & 50% gel’n 
Steel used....... %-in. quarter 14%-in. hollow 

round 

Gauge of steel, 

starter \-in 2%-in 
Gauge of st 

Length starter... 30-in. 30-in. 
Length finisher.. 20-ft. 20-ft. 
No. of changes.. 12 12 


Four electric churn drills are main- 
tained in the pit. A churn drill crew 
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consists of a driller and helper. Six-in. 
holes are drilled and cased in loose 
ground if necessary. Holes are spotted 
close to the edge of the bank, and are 
drilled about 5 ft. deeper than the height 
of the bank. The spacing of the holes 
is varied. In hot ground the holes are 
placed 4 or 5 ft. apart, as it is necessary 
to reduce the charge in a hot hole. Drill- 
ing speeds vary from % to 8 ft. per hour. 
During the past year 66,292 ft. of hole 
were drilled during 2,625 drill shifts, the 
average footage being 25.25 ft. per shift. 
Cost of drilling in 1929 was $1.08 per 
foot. 


BLASTING Hot GROUND 


While some hot ground was encountered 
during the major stripping operations, 
the seriousness of the situation was not 
fully realized until work progressed on 
the first and second levels of the lower 
pit. Not all of the material in the pit 
had been affected by the fire, the greater 
part of the ground broken being cold. 

At first the temperature of the hot 
holes was measured by thermometers. 
Later a potentiometer with an iron- 
constsantan thermocouple was acquired. 
The highest temperature measured in a 
hole was 780° F. <A temperature of 
120° F. or lower is considered safe for 
loading and tamping. The usual methods 
are also used if the hole can be cooled so 
that it will remain below 120° F. during 
loading and tamping. Holes are cooled 
by running water into them, or placing 
sand in the bottom of the chamber. In 
case sand is used the hole must be cham- 
bered sufficiently to hold both sand and 
explosive. 

The torpedo method was finally devised 
for blasting holes that could not be 
cooled. For small machine drill holes a 
cardboard tube about 1% in. outside di- 
ameter and 1 in. inside diameter from 
4 to 8 ft. in length is used. In the larger 
churn drill holes a 4-in. inner diameter 
paper tube with %-in. walls is used. A 
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wooden plug is driven into one end, and 
the tube filled with explosives. No. 8 
electric blasting caps are placed in the 
tube during loading. For the larger 
tubes a wire is run through the tube ana 
fastened to the bottom for use in lower- 
ing into the hole. In shooting around 
the hot holes, the torpedos are placed 
adjacent to the holes, wired up, and con- 
nected to the blasting line. When the 
blasting signal is given they are pushed 
or lowered into the holes, and detonated 
as soon as the men are in the clear. 
The explosive is protected from the heat 
during the short interval they remain 
in the hot ground. Blasting ground with 


Old wire for lowering 


—— Sand cover 


S "paper tube 


SECTION OF TORPEDO FoR 
Hor Crvrn Holes. 


April, 1930 


torpedoes is inefficient as a_ sufficient 
amount of powder can not be used, nor 
can the charge be chambered and tamped. 
The churn drill holes are preferred in 
hot ground as a larger amount of ex- 
plosive can be used, and the men operat- 
ing the drill do not have to remain con- 
stantly on the hot gassy ground. 

Churn drill holes are blasted with 35 
and 50 percent gelatin and quarry special 
No. 1. In hot ground 35 percent gelatin 
is generally used and is obtained in large 
sticks 4-in. in diameter and 8-in. long. 
The large torpedoes contain between 75 
and 100 pounds of explosives. Cold holes 
are chambered. The charge varies from 
100 to 500 pounds and is tamped with 
sand. Seldom more than four holes are 
shot at a time. 

All bank shots are shot by electricity, 
No. 8 electric caps being used, and deto- 
nated from the main 440-volt line. Blast- 
ing switches and lead wire reels are 
located in convenient positions in the pit. 
Blasting is done at noon, 4 p. m., 8 p. m., 
and midnight, in order that there will 
be a minimum delay and so that the 
underground men will be in the clear. 

Considerable secondary blasting is 
necessary in the harder material. All 
boulders are blockholed and shot with 
fire fuse. The cost of the secondary 
blasting is about 2 cerits per ton ma- 
terial broken. 


DEVELOPMENT OF WORKING BENCH 


When starting a new cut to a lower 
level, an attempt is made to confine the 
cut within one class of material. The 
cut is headed towards one oi the transfer 
raises. When the cut reaches the ele- 
vation of the bench the material can be 
disposed of by casting directly into the 
raise without having to be hauled. The 
grade of the development cuts have 
varied from 10 to 20 percent. The bench 
is then advanced toward another raise, 
the first raise being cleaned out and 
changed over to accommodate the various 
classes of material encountered. 


Pit OPERATION 


During the past year Nos. 1 and 2 
levels were completed, and the approach 
cut to No. 6 level started. At the end 
of the year the depth of the pit was 
40 ft. above the 400 mine level. Ma- 
terial was removed principally on Nos. 
3, 4, and 5 levels. An average of 2,500 
tons of direct smelting ore, 260 tons of 
concentrating ore, 510 tons of converter 
ore were mined each day. In addition 
approximately 2,860 tons of stripping 
material were removed, making the total 
daily production about 6,130 tons. 

The work in the pit is laid out by the 
general foreman in conjunction with the 
pit engineer and sampler. Each morning 
the smelter requirements and the condi- 
tion of the dumps at Hopewell for the 
stripping material are determined. In 
cooperation with the foreman of under- 
ground tunnel transportation, a schedule 
is arranged. Raises are assigned for dif- 
ferent classes of material. Smelting ore, 
converter ore, and concentrating ore are 
dumped into separate bins at Hopewell 
and transferred to the V. T. S. R. R. 
for shipment to the smelter. The strip- 
ping material is classed as leach, low- 
grade converter, and waste. Separate 
dumps are maintained for their disposal. 


CLASSIFICATION AND DISPOSAL OF 
MATERIAL 


Smelting ore is composed chiefly of 
sulphide and siliceous sulphide material 
above 1 percent copper. Burnt schist and 
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low silica content stope fill above 2 per- 
cent copper are mixed with sulphides 
when necessary. The average copper 
content of the smelting ore for 1929 was 
5.3 percent copper. Converter ore is 
highly siliceous material above 60 per- 
cent silica and has a value of $4 or more 
in copper, gold, and silver. The min- 
eralized schist and porphyry on the south 
and east sides of the ore body containing 
above 1.0 percent copper are shipped for 
milling. Care must be taken to mine the 
milling ore clean without contamination 
by burnt ores or oxidized stope fill. 

It is necessary for the pit department 
to control the mixture of the basic and 
siliceous smelting ores so that when the 
ore arrives at the smelter the silica con- 
tent will be about 23 percent. This is 
not always possible, but a fair degree of 
accuracy has been maintained. 

Some low-grade material between 0.7 
and 2.0 percent copper not suitable for 
the smelter is run out on the leach dum 
at Hopewell. Mine water is run thous 
the dump to take the copper into solu- 
tion. The solution is later collected and 
the copper deposited by scrap iron. Low- 
grade siliceous material below $4 in value 
is stored on another dump. A _ waste 
transfer raise connects the underground 
workings with the pit. Barren material 
is dumped in the raise when needed. Ex- 
cess waste is placed on the waste dump 
at Hopewell. 

A sampler is maintained on day shift 
for sampling the banks as cleaned up. 
Generally by a knowledge of the geology 
and the assays obtained the class of 
material can be accurately determined. 
This information is imparted to the 
powder foreman, who is responsible for 
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In 1926 the fire in some areas in the pit 
was so severe that the material could not 
be loaded. In other places where loading 
was possible, the sulphide dust would ex- 
plode when being dug or when dumped 
into a raise. Gas masks, respirators, 
and double crews were tried without suc- 
cess. In 1927 slimes from the mill at 
Clarkdale were shipped to the pit and 
distributed on the surface and pumped 
into churn drill holes extending into the 
fire areas. The slimes solved the fire 
problem, and in 1928 a slime mill was 
constructed adjacent to the pit. The 
plant consisted of a jaw crusher, rolls, 
and ball mill, together with storage 
tanks. The mill was operated in the 
early part of the past year and proved 
invaluable in putting out a serious fire 
which occurred in the underground 
workings. 


Future LOWER Pit OPERATIONS 


If the pit walls stand up it may be 
necessary to carry the operations below 
the 500 level, probably to the 700 level. 
The production from the pit will steadily 
decrease as greater depth is attained, for 
the working areas will be limited. Dur- 
ing the past year the stripping yardage 
remaining has been decreased consider- 
ably, which will also decrease the total 
production. It is estimated that an aver- 
age of 40,000 cu. yds. will be removed 
monthly. At this rate it will require 
four years more before the pit is com- 
pleted to the 500 level. 


Costs AND DATA OF LOWER PIT 
OPERATIONS 


A summary of direct operating costs 
based on total yardage for the year 1929 


breaking the ground properly. The _ is tabulated as follows: 
Comp. air 
Labor drills & steel * Power Explosives Repairs Supplies Total 
Shovel operation........ $0.054 $0.012 $0.113 $0.002 $0.181 
Drilling and blasting.... 0.151 $0.085 0.002 $0.073 0.029 0.340 
Truck tramming........ 0.074 0.169 0.030 0.273 
$0.279 $0.085 $0.014 $0.073 $0.282 $0.061 $0.794 
* Includes repairs to drills and sharpening stee! and drill bits. 


+ Includes labor, supplies, and power used in repairing. 


t Includes gasoline and oil used by trucks. 


sampler and foremen supervise the load- 
ing and tramming of the material. 

A truck dumper is stationed at the 
raise, who fastens the safety chain to 
the truck, keeps a record of the loads 
dumped, and inspects the dump body. 
Some of the material is crushed when 
falling through the raise. The larger 
pieces are caught on grizzlies on the 900- 
ft. level, where they are blockholed be- 
fore dropping into the ore bins. 

Occasionally the raises will become 
clogged by the coarser rock, or packed 
and cemented by the finer material, if 
allowed to remain above the grizzlies. To 
eliminate this the material is drawn out 
as fast as put in. No piece is loaded 
which will not pass through the shovel 
dipper, and an attempt is made to mix 
the finer with the coarser. If the larger 
rocks pile up on the grizzlies, dumping 
is stopped until they can be blasted. The 
raises are accessible through doors on 
the various mine levels, so the material 
can be worked down if hung up. 


FIRE PROBLEM 


During the past year fire conditions in 
the pit improved. While some burning 
stopes were encountered on the fourth 
level, not as much of the burning ore 
was encountered as on the upper levels. 


These direct costs are charged against 
stripping and mining in proportion to the 
tonnages. In addition to the direct cost 
per ton of ore, a charge is made for each 
ton of ore when mined to pay for the 
removal of the stripping material. 

The direct costs for stripping and min- 


ing for the year 1929 are tabulated as 

follows: 

Stripping 465,919 cu. yds.: u. yd. 
Shovel $0.1620 
Drilling and 0.3497 
Truck 0.2444 
Dump expense... 0.0728 
0.0086 

Mining 433,847 cu. yds., 1,055,684 tons: 

Shovel $0.2025 
Drilling and 0.3281 

$0.8339 


665.666 
($0.3428 per ton.) 


The cost of passing through raises and 
tunnel transportation is not included in 
the above costs. 

General data on all operations for the 
year 1929 is as follows: 


Total 8-hour shovel shifts....... 2,277 
Total 8-hour truck shifts........ 6,757 
Pounds explosives per cu. yd.... 0.436 
69,730 
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Cu. yds. per man-shift.......... 13.69 
Tons per man-shift............. 29.66 
Labor cost per cu. yd........... $0.4212 
Operating supplies and explosives 0.1249 
Repair supplies per cu. yd...... 0.1827 
Total supplies per cu. yd....... 0.3076 
Total repair cost per cu. yd..... 0.3390 


PERCENTAGE 


DEPLETION following: Those 


who are constitu- 
tionally against 
any change; some 
of those tax experts who now gain 
remuneration from the solution or at- 
tempted solution of valuation and deple- 
tion tangles between their clients and 
the bureau; some employes of the bureau 
who may fear that the adoption of per- 
centage depletion would lessen the pros- 
pect for continued employment; certain 
hard-shelled economists who profess to 
see grave evil in a plan that would make 
depletion dependent on true value rather 
than on original cost; opponents of the 
general principle of depletion, on the 
ground that this is the continuation of 
a viscious special privilege; and mine 
owners whose present annual depletion 
allowance would be lessened. 

Among the further arguments that 
will be directed against percentage de- 
pletion are the following: 

(1) Why upset the present status, 
which is “working weil” (sick?). 

(2) No single percentage can be 
agreed upon. 

(3) The percentage scheme is more 
likely to be misunderstood (actually or 
purposely) than is the present unit 
metnod. For example, if 33 1/3 percent 
should be adopted as the depletion per- 
centage, it is asserted that opponents of 
depletion will say that mining companies 
are taxed at 12 percentx66 2/3 per- 
cent=9 percent while other corporations 
are taxed at the full 12 percent, and that 
this _discrimination is improper and 
unfair. 

Most of the objections will come from 
those who are unenlightened or those 
actuated by selfish interest. As to the 
objections; the answer to No. 1 is that 
the present scheme does not work well, 
and it will work steadily worse as the 
original value becomes exhausted for a 
steadily increasing number of mines. 
The difficulty (No. 2) of settling on an 
arbitrary but fair depletion percentage 
should be no greater for mines than for 
oil and gas wells. As to No. 3, there is 
no more force in the claim that mining 
companies are receiving improper exemp- 
tion when depletion is computed by the 
percentage method than when it is com- 
puted by the unit method. Anyone who 
objects to subtraction of a percentage 
from net income to find taxable income 
would equally object to subtraction of a 
lump sum from net income to find tax- 
able income—the lump sum being num- 
ber of units produced multiplied by unit 
depletion rate. In short, this objection 
is empty. 

Finally, to those mining companies 
who may object to percentage depletion 
because this method would reduce their 
present allowance, it may be repeated 
that, first, their present allowance is of 
limited duration and likely to be ex- 
hausted before their need for depletion 
shall cease; and, second, that depletion 
may be entirely eliminated from the law 
at any time if the past contentions and 
the expense of administration are not 
supplanted by some fair and simpler 
method of depletion determination. 


(From page 337) 
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Surface Plant, 500 Level 


Tue mine surface plant was built new 
in its entirety in 1919-20 when the open 
pit work was started, which necessitated 
abandoning the old plant. The man was 
at that time quite well developed, so it 
was possible to determine accurately the 
plant requirements. The result was a 
well-planned and well-built plant suffi- 
cient for all probable needs of the mine. 

The plant is located on what is known 
as the 500 level It has standard gauge 
rail connection wit hthe V. T. & S. Rail- 
road, and standard and narrow-gauge 
connection to the main shaft of the mine 
through a tunnel 1,500 ft. long. 

All buildings are of steel frame con- 


Drill Sharpening Shop 
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struction, with brick and steel sash en- 
closures. Good light and ventilation 
have been provided for by almost solid 
steel sash walls and glazed monitors on 
all roofs. All buildings are steam heated 
from a central heating plant. The prin- 
cipal buildings and equipment are as 
follows: 


Air Compressor Plant: 


Operating floor area, 8,000 sq. ft. 

1 6,800-cu. ft. compressor, 1,200-hp. 
motor, direct connected 

1 3,000-cu. ft. compressor, 600-hp. mo- 
tor, belt drive. 


MINE SURFACE 


at the 


1,500-cu. ft. compressor, 300 hp. mo- 
tor, belt drive. 


Aftercooler, 360 cu. ft. capacity, 
1,300 sq. ft cooling surface. 

4 Receivers, 1,540 cu. ft. capacity. 

3 Circulating pumps, 1,000 g. p. m. 
each. 


Atmospheric cooling tower, 15,000 
cu. ft. volume. 


Lime and soda water treater, 1,500 
gals. per hr. 


1 20-ton crane, 62-ft span. 


This plant furnishes 100 lbs. air to the 
mine, open pit and surface plant. 


= 


Gilman C-21 Heat Treating Machine 
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PLANT 


United Verde Mine 


By H. V. Kruse 
CHIEF ENGINEER, 


MINE DEPARTMENT 


Machine Shop: 


Floor area, 14,600 sq. ft. 
25-ton rane, 75-ft. span. 
5-ton crane, 20-ft. span. 
300-ton locomotive jack. 
90-in. driving wheel 
lathe. 

400-ton wheel press. 
Lathes of various sizes. 
Planer 

Shapers. 

Boring mill. 

Slotter. 

Drill presses. 

Milling machine. 

Tire press. 


This shop repairs everything from 300- 
ton locomotives to small hand tools, and 
manufactures considerable equipment. 
Boiler Shop: 

4,800 sq. ft. of floor surface. 

1 12-ft. bending roll. 

1 12-ft. flanging clamp. 

1 36-in. punch and shear. 

1 48-in. punch and shear. 

1 48-in. cold saw. 

Complete are welding and oxy-acety- 
lene equipment. 
Blacksmith Shop: 


2,700 sq. ft. of floor space. 
2 1,100-lb. steam hammers. 


— 


Compressor, 500 Level Plant 


1 2,500-lb. steam ham- 
mer. 

4 Oil furnaces. 

5 Fires. 

Drill Sharpening Shop: 
8,500 sq. ft. of floor space. 
7 Drill sharpening ma- 

chines. 

7 Oil furnaces. 

2 Automatic heat treat- 
ing machines. 

Change House: 

20,000 sq. ft. of floor space. 

The change house has a capacity of 
1,500 men. Each man has an indi- 
vidual locker and an overhead clothes 
dry hanger. The building is heated 
by means of steam heated air forced 
up through openings in the floor 
under the lockers. A 25,000-cu. ft. 
per minute fan furnishes the air; 
this gives four changes per hour, 
which keeps the air in good condi- 
tion and assures rapi ddrying of 
the clothes. 


Timber Handling Plant: 

All timber is unloaded from cars and 
stacked by a locomotive crane. Timbers 
are framed at the yard and loaded on 
special mine cars handled by storage 


Another View of 500 Level 
Surface Plant 


battery locomotives from the yard to the 
tunnel portal yard, where they are picked 
up by trolley locomotives and delivered 
to the shaft. This yard handles about 
three million board-feet of lumber an- 
nually. About one million feet annually 
are treated with zinc chloride. The plant 
for this purpose consists of a single 
retort, 5% ft. in diameter and 32 ft. 
long, with all the necessary pressure 
and vacuum pumps, tanks, etc. The 
average absorption of zinc chloride 
is 0.644 lbs. per cu. ft. of timber. The 
yg to date has been $8.20 per 1,000 
t. b. m. 


Miscellaneous Buildegs: 


Mine Shop, 6.500 sq. ft. floor space; 
houses pipe shop, roustabout shop, 
paint shop, diamond drill repair 
shop, and drill repair shop. 


Electric Shop, 4,700 sq. ft. floor space. 


Cable Repair Shop, 1,600 sq. ft. floor 
space. 


Warehouse, 14,000 sq. ft. floor space. 
Heating Plant, 3,000 sq. ft. floor space. 


Carpenter Shop, 3,000 sq. ft. floor 
space. 


Framing Shop, 1,900 sq. ft. floor space. 


Interior of 500 Level Machine Shop 
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O. A. Glaeser 


THE United Verde Mine is, 
perhaps, a pioneer in the Western Hemi- 
sphere in the mechanical ventilation of 
metal mines. Mechanical ventilation be- 
came absolutely necessary in the early 
days, some 35 years ago, because of mine 
fires which caused the shutting down of 
a large portion of the mine at that time 
and which are still burning in isolated 
places. Large sums of money were spent 
on ventilation in an attempt to work the 
“fire stopes,” and they were worked suc- 
cessfully for a number of years, though 
at an extremely slow rate and at high 
cost... Mining in this fire country was 
stopped and the area sealed off when 
steam shovel operations were started in 
1918. 


For ventilation purposes the mine is 
divided into two parts. The upper levels 
from the surface to the 700 level and 
the lower levels from the 700 to the 
3,000 level.’ 


For some years after the ventilation 
system of the first country had been 
abandoned, the upper levels depended al- 
most entirely for their ventilation upon 
natural air currents and return air from 
the lower levels. This was found ade- 
quate until the schist ore body was de- 
veloped. The remoteness of the main 
ventilating system made a new fan in- 
stallation necessary. A No. 9% Ameri- 
can Blower double inlet, non-reversible, 
backward curved blade fan was chosen, 
capable of producing :75,000 cu. ft. per 
minute at a pressure of 3% in. of water. 
It is direct connected to a 100-hp. motor. 
It was placed on the 500 level adjacent 
to the schist ore body with the Dillon 


'™Tech. Paper No. 117, A. LM. E., Mine-Fire 
gu Employed by the U. V. Go., 1916, R. E. 

ally. 

2 Tech. Paper No. 199, Ventilation at the United 
Verde Mine; A. I. M. E., 1929; O. A. Glaeser. 
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VENTILATION and PROTECTIVE 


By O. A. Glaeser 
SAFETY AND VENTILATION ENGINEER 


Thos. Dennison G. W. Mitchell i 


Tunnel, a long cross cut to the surface, 
as an intake, and connected to distribu- 
tion raises to the 700. Regulator doors 
were placed in this raise on the 500, 600, 
and 700. No return airway was required 
as the country to be mined extended only 
from the 700 to the 160 level and the air 
finds its way back to the surface through 
the stope raises. There was a marked 
decrease in temperature and humidity of 
the air in this area after the installation 
of this fan. 


The present system below the 1,000 
level was started about 1916. On ac- 
count of increased depth the original fan 
became inadequate and in 1927 the pres- 
ent fan was installed. The present equip- 
ment, located on the 1,000, consists of a 
double inlet, reversible type, forward 
curved blade Jeffery fan. The rotor is 
4 ft. 6 in. by 9 ft. and is direct connected 
to a G. E. 400-hp., 2,200-volt, 280-r. p. m., 
3-phase, 60-cycle, slip ring motor. A 
Westinghouse type CW wound rotor in- 
duction motor, of 350-hp., 2,200-volt, 350- 
r. p. m., 3-phase, 60-cycle, is belt con- 
nected as an auxiliary motor. It can be 
cut in at a moment’s notice by means of 
a clutch on the drive shaft. Figure 1 
shows this installation. Both motor con- 
trols are on one switch board. A push 
button cuts the power from one to the 
other. Each motor has three speeds, op- 
erated by a push button type control 
with resistance banks in the secondary 
circuit. This fan is capable of forcing 
297,000 c. f. m. into the mine at a pres- 
sure of 3.6 in. It has a dual electric 
feed; one line down No. 6 Shaft and one 
down from the surface through a churn 
drill hole to Hopewell Tunnel on the 
1,000. With the three speeds on the belt 
drive, volumes range from 187,000 c. f. 
m. on low speed to 222,000 c. f. m. on 
high speed and with the direct drive, 


from 182,000 c. f. m. on low speed to 
297,000 c. f. m. on high. In the hot 
summer months high speed on the direct 
drive is used and in winter second speed 
on the belt drive. A regular schedule is 
followed 24 hours of the day. In winter 
the fan is run at second speed belt drive 
on the two regular shifts, day and after- 
noon. Between shifts and at lunch time 
it is operated at low speed to slow down 
the air currents during blasting time. 
Most of the heavy blasting in massive 
sulfide must be done on the afternoon 
shift on account of the dangerous gases 
generated. In order to clear the mine 
of these gases quickly the fan is run at 
high speed for two hours at the begin- 
ning of the graveyard shift. It is then 
reduced to low speed to save power, as 
very few men work on this shift. The 
fan is attended on all three shifts by fan 
watchmen who, in addition to running 
the fan, must fire-patrol the 1,000 level. 
_ The intake raise, rectangular in sec- 
tion, was especially driven for the pur- 
pose from the 1,000 level to the surface. 
It is 980 ft. deep with an effective cross 
section of 169 sq. ft. Only one connec- 
tion to the mine above the 1,000 was 
made, through which work was carried 
on to the surface. This level is sealed 
from the raise by two iron doors set in 
concrete, which are kept locked so that 
there is no possibility of smoke or gas 
entering. The walls of the raise are sup- 
ported by concrete rings 3 ft. wide 
spaced 4 ft. apart. The saving of the 
rings over solid concrete is estimated at 
40 percent. This saving was thought to 
offset the increased resistance of the 
rings at the present range of air veloc- 
ities. For perfect control of intake air 
a multiple leaf damper has been in- 
stalled on the pressure side of the fan. 

The main delivery air shaft (No. 3) is 
connected to the fan by an inclined raise 
between the 1,000 and 1,200 levels and 
has an effective cross section of 80 sq. ft. 
No. 3 Shaft was originally a hoisting 
shaft to the 1,950 level. Below the 1,950 
it consists of a series of connected raises 
to the 3,000 level. The shaft is in good 
ground requiring no support and, like 
the intake shaft, it has been stripped of 
all combustible material. 

At the junction of each level and No. 
3 air shaft a reinforced concrete bulk- 
head is built which contains an iron door 
to regulate the volumes taken off. The 
latest type is shown in Figure 2. It con- 
sists of a 6-in. channel frame and a 
boiler plate door with a feed screw by 
which the door can be set at any required 
opening. It can be closed practically air 
tight and held so by lugs and wedges 
welded to the frame. Table I gives the 
main fan air distribution. 

The air on each level is guided to the 
working places by means of doors made 
of 2-in. special tongue-and-grooved lum- 
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MEASURES against MINE FImeEs 


Thomas Dennison 
MINE FIRE FOREMAN 


ber, well cleated together and hung on 
a 6-in. by 8-in. frame set in concrete. 
Each door is provided with a latch and 
counter weight to keep it closed. Doors 
are placed in critical places and may be 
left open or closed depending on require- 
ments. There are about 500 of these 
doors in the mine. Air is conducted on 
the levels, as in most mines, through the 
haulageways from the delivery air shaft 
to the stopes. As air follows the path of 
least resistance it is natural that the 
stopes nearest the delivery air shaft 
should get a large volume and that those 
farthest should get very little. The vol- 
ume to each stope is best controlled at 
the outlet from the stope to the level 
above. This is done by means of various 
types of iron, screen and wood raise cov- 
erings. 


TABLE I—MAIN FAN AIR DISTRIBUTION 
Level Volume 


800 (ventilated by return air)........... 
900 (ventilated by return air)........... 
Cu. ft. per =. 


240,000 


With the exception of the downcast in- 
take airways, all raises and shafts must 
be upcast. The deadly gases * generated 
by blasting in massive sulfide make it 
imperative that blasting start on the top 
levels and progress downward; and that 
all air currents be upcast. A downcast 
raise would carry these gases down to the 
level below and catch men who are wait- 
ing their turn to blast. 

Prior to 1928 no provision had been 
made for the direct return of vitiated 
air. Air leaving the bottom levels fouled 
the fresh air entering stopes in the 
middle section of the mine. Aside from 
eliminating sulfurous fumes resulting 
from blasting in massive sulfide, powder 
smoke and dust from blasting in other 
classes of rock and eliminating air of 
high humidity, a return system was con- 
sidered necessary to reduce the under- 
ground resistance to the passage of air. 
In 1928 a return system was put in use 
consisting of 600 ft. of new raise, old 
raises that had been enlarged and an old 
shaft (No. 4) to the surface which had 
all been stripped of timber. The effec- 
tive cross section of this return is 120 
sq. ft. Gathering levels were established 


*Tech. Paper No. 276, I. E.. Favtestive 
Measures Gas at U. . Mine; 
O. A. Glaeser, 1929. 

“Tech. Paper No. 276, A. I. M. E., 
ene Against Gas Hazard at the U. . Mine; 

A. Glaeser, 1929. 


and G. W. Mitchell 


ASSISTANT SAFETY AND 
VENTILATION ENGINEER 


Figure 1. 


on the 2,100, 1,500, 1,350 and 1,200 levels. 
Practically all of the air entering below 
the 2,100 is taken into the return on the 
2,100 allowing nothing but fresh air to 
enter on the 1,950. Vitiated air from 
the 1,950,°1,800 and 1,650 levels enters 
the return on the 1,500. This return 
system has aided greatly in removing 
quickly noxious gases and foul air from 
the mine. 

In order to stop ascending air from 
passing from the 2,100 to the 1,950 and 
to stop the possible ascent or descent of 
fire in this horizon a fire break was es- 
tablished on the 1,950 level. About 30 ft. 
of the 2,100 level stopes below the 1,950 
sill were left as a horizontal pillar. All 
the 2,100 raises on the 1,950 level were 
sealed with reinforced concrete collars 
and fireproof iron doors which are kept 
closed. The end stopes on the 2,100 have 
been carried through but an effective 
seal has been made by filling all chutes 
and manways. Fire breaks formerly 
existed on the 1,650 and 1,200 levels but 
they are now being destroyed in the 
process of mining the horizontal level 
pillars. 

A recent survey showed that approxi- 
mately 20 percent of the air from the 
main system was being used to ventilate 
old workings. At the present rate of 
mining the main fan equipment would 
become inadequate in a few years if 
nothing were done to save this air. A 
program of bulkheading these old areas 
is now in progress. As far as possible 
bulkheads are being placed not only to 
prevent loss of air but to isolate country 
where there is danger of fire. Bulkheads 
are of three types. Solid reinforced con- 
crete bulkheads which vary from 8 in. 
to 3 ft. in thickness, hollow concrete 
block bulkheads 8 in. or 1 ft. thick and 
solid concrete bulkheads containing an 
iron door and frame. Fire stops are of 
the first type, air stops of the second and 
fire and air stops, where entry into the 


1,000-level Fan Motor Installation 


old country is required for inspection, 
of the third type. 

The service shaft (No. 6) and the ore 
hoisting shaft (No. 5) are wholly under- 
ground. Both the shafts and their sta- 
tions are of fireproof construction. They 
are cut off from the delivery air shaft by 
air locks to prevent the short circuit of 
fresh air. Leakage air to No. 5 shaft is 
utilized on the 1,000 level to help ven- 
tilate Hopewell Tunnel. Leakage to No. 
6 shaft is utilized to ventilate old work- 
ings on the 500, 600 and 700 levels. 

In the cross-cuts between the delivery 
air shaft and the stopes below the 1,000 
level “fire doors” have been placed. They 
are painted red and stenciled in English 
and Spanish: 

“In case of fire close this door after all 
men have passed through to No. 6 shaft 
station.” 

This door cut off fresh air from the 
stopes and forces more leakage air to 
No. 5 and No. 6 shafts and stations so 
that these stations and shafts will be in 
fresh air under all conceivable fire con- 
ditions. A door on the pressure side of 
the fan on the 1,000 level No. 6 shaft 
station can be opened to put more fresh 
air pressure on No. 6 shaft or if there 
should be smoke in No. 6 shaft (which is 
not likely) it can be swept clear in a 
moment from any level by opening the 
doors between No. 6 and No. 8 air shaft. 
As both the intake, distribution air shaft 
and No. 5 and No. 6 hoisting shafts are 
absolutely fire proof, it is not conceivable 
that a fire disaster can occur. If men 
should be caught in the stoping area they 
may find refuge in “gas chambers,” sev- 
eral of which are provided on each level.‘ 

No systematic effort was made prior to 
1927 to ventilate dead ends. Several 
fans were provided for this purpose but 
little attention was paid to auxiliary ven- 
tilation and its efficiency was low. In 
1928 it was decided that the type of fan 
which had been in use was too cumber- 
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some and would not produce large enough 
volumes on high resistance lines. A new 
high speed, light weight, backward 
curved blade, centrifugal fan was tried 
out and found to be satisfactory. For 
temporary ventilation lines or for ven- 
tilating short drifts and raises a 12-in. 
compressed air injector type of blower is 
being used and found highly satisfactory. 
It is of very light weight, can be placed 
in a few minutes and is economical in 
the use of compressed air. It is used in 
conjunction with a 12-in. flexible tubing. 
Six-in. injectors of this type and 6 in. 
galvanized pipe are used in many gassy 
raises and have proved satisfactory. At 
the present time there are 35 headings 
which are being ventilated by 15 fans 
and 20 injectors. Ten new high speed 
fans have been ordered and will replace 
some of the injectors now in use. There 
has been a gradual change from gal- 
vanized iron pipe to flexible tubing for 
air ducts. Sixteen in. tubing is used 
with a “blasting end” of about 150 ft. of 
12-in. tubing for convenience in removing 
before blasting. It is estimated that 
$3,000 was saved in 1929 in labor and 
material by the use of flexible tubing. 
About 3,000 ft. of metal pipe are still in 
use. 

A problem in auxiliary ventilation 
presented itself in 1928 which is worthy 
of special note. A remote part of the 
2,100 level, a gathering level, had to be 
supplied with fresh air. (See Figure 3.) 
The return air course, 16 ft. wide, was 
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divided by a wall and fresh air overcast 
to a footwall drift which conveyed the 
fresh air to its destination. The walls 
of the by-pass and overcast were con- 
structed of 6 by 8 stulls lagged with 1-in. 
boards. The boards were covered with 
expanded metal lath which in turn was 
covered with two coats of gunite. The 
fresh air course is under positive pres- 
sure so that no return air can enter. 
This proved to be an excellent solution 
of the problem. 

No attempt to condition intake air has 
been made to date but it is believed that 
better results would be obtained in the 
summer when intake air temperatures 
are as high as 100 degrees Fahrenheit if 
it were cooled. Some experimenting has 
been done with water sprays with un- 
satisfactory results but will be continued 
in the future. With the exception of 
Hopewell Tunnel, through which all ore 
is hauled, dust has not been troublesome. 
In this tunnel a large volume of air is 
used to sweep away the dust resulting 
from loading shovel pit and mine ore. 
Sprays are used to settle dust on level 
grizzlies and skip pockets. 

The ventilation department is under 
the supervision of the Safety and Ven- 
tilation Engineer. He has an assistant 
and a ventilation jigger boss who spend 
most of their time on ventilation. The 
construction crew consists of six timber- 
men and six helpers who build doors, 
— and do other construction 
work. 


Table II gives costs of ventilation from 
the year 1923 to 1929: 


TABLE II—VENTILATION COSTS, 1923-1929 


Year Total cost Cost, ton 
$47,785.06 $0.060 
es 90,145.46 0.085 
102,834.93 0.107 
rer 115,099.73 0.160 
93,735.84 0.120 
106,728.27 0.147 


These costs seem high but include all 
work chargeable to ventilation. In 1929 
they include the extension of No. 8 air 
shaft from the 2,400 to the 3,000 level 
and all construction work resulting from 
the opening of four new levels. The 
cost for 1926-7-8 are high because of the 
extensive improvement carried on during 
that period. 

A set. of 30 scale maps of the entire 
mine are kept in the safety and ventila- 
tion engineer’s office. They are kept up 
to date and new doors, bulkheads, direc- 
tion of flow of air and quantities are 
entered on them. They are on tracing 
cloth so any new development can be 
readily traced off from the mine engi- 
neer’s maps. These maps have proved 
themselves invaluable in emergencies. 
Temperatures, humidities and volumes 
are kept on a card file. 

Good ventilation reflects itself in the 
health of the miners. This can be shown 
to a limited extent by the number of gas 
cases reported by the safety department. 
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Table III gives a list of these cases from 
1924 to 1929. 


TABLE III—GAS CASES, 1924-1929 


Cases 1924 1925 1926 1927 1928 1929 
Lost time.... 6 15 7* 5 0 0 
Slight ...... 8 6 8 3 6 1 

Total.... 14 21 15 8 6 1 


* Ineludes two fatalities. 


Mine fires have proven to be costly 
obstacles to ore extraction within limited 
areas at the United Verde. In recent 
years a concerted effort has been made, 
first, to do everything possible to pre- 
vent underground fires, and second, to be 
so equipped that a fire will not get out 
of control. The mine fire work has been 
organized to accomplish this, and its 
activities may be classified as follows: 

. Inspection. 

. Fire patrol. 

. Fire control measures. 

. Fire signals and warnings. 

. Water and slime system. 

. All other fire fighting equipment. 


A fire foreman makes regular inspec- 
tion tours of the mine. These inspections 
include good housekeeping, proper main- 
tenance and distribution of some 3,000 
ft. of special high pressure 1-in. hose, and 
adequate water lines and connections. 

The fire patrol consists of seven full 
time underground watchmen who have a 
definite group of levels to patrol, and 
three fan watchmen who have also one 
level to patrol. Patrol stations are located 
at certain important points to which the 
watchmen must go a specified number of 
times each shift. Here they leave a 
signed card giving date, hour and condi- 
tion. These cards are collected several 
times each week. The watchman must 
be familiar with the location of hose, 
water connections and control valves. 
They are also acquainted with the 
manipulation of fire extinguishers. 

Fire control measures include fire 
doors, bulkheads and firebreaks. These 
are so closely allied with the ventilation 
that they have been covered in that part 
of this article. Iron doors hung in a 
concrete frame are placed only where it 
is felt that a wooden door would fail be- 
cause of its combustible. construction. 
Thus adjacent to timbered areas iron 
doors would be used, where control is con- 
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Figure 4. Fire System Valve Diagram—900 Level 
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sidered necessary in case of fire. All 
ventilation is arranged with two pur- 
poses in view: To furnish an adequate 
supply of fresh air and to give maximum 
protection and control in case of fire. 

It is felt that even good protection does 
not necessarily prevent disasters and that 
therefore an efficient warning signal sys- 
tem must be provided. In this mine the 
electric lights have been used for this 
purpose. Nine flashes given three times 
is the fire signal. It is now planned also 
to use the stench method of warning in 
combination with the light signals in 
order to obtain a.more general distribu- 
tion of the warning. 

Fire drills are held at reguiar inter- 
vals of three months. All men who hap- 
pen to be in the mine at such time must 
go to the shaft station. All fire control 
doors are set as in case of a real fire, and 
each shiftboss must report all his men 
“out” before anyone is permitted to re- 
turn to work. A check on the time re- 
quired to get all the men to the shaft 
station from the time the signal is given 
ranges from six to eight minutes. The 
fan is also periodically reversed to see 
that this equipment is in proper working 
order and to keep certain men acquainted 
with the method of doing this. 

A special 5-in. water line has been in- 
stalled for fire fighting purposes (see 
Figure 3). As will be seen this line is 
connected to the mine drainage pumping 
system and to a special sump and pump 
on the 1,000-ft. level. This system is so 
arranged that water can be used under- 
ground from the tanks on the surface or 
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pumped from the 1,000-ft. level to any 
other level in the mine or to the surface 
tank if desired. Arrangements for the 
utilization of the mine drainage water 
was considered because of the occasional 
water shortage experienced in the dis- 
trict. The 5-in. line is connected to the 
air and water pipes on all levels so that 
large volumes of water are obtainable 
on any level by the manipulation of cer- 
tain valves. In order to avoid confusion 
which might result from setting the 
wrong valves, framed blue prints of all 
pipe connections are hung on each sta- 
tion. The valves are numbered and 
marked to correspond on the blue prints. 
Instructions for the manipulation of the 
valves for any kind of service are also 
shown on the prints. (See Figure 4). 

Slimes were extensively used on a mine 
fire early in 1929. They proved so effec- 
tive that it was decided to use them in 
any major fire. With this in view a 
special line will be placed in No. 6 shaft 
to connect with the slime line already in- 
stalled. No connections will be made 
on the levels as but little time will be 
required to place a lateral when needed. 
The fine grinding plant which is used to 
make slimes was built several years ago 
when it was attempted to fill the old fire 
stopes with slimes. 

All other fire fighting equipment is of 
a portable nature. Eighty 2%-gallon 
Foamite fire extinguishers have been 
placed at various points in the mine. 
Carbontetrachloride extinguishers are 
located wherever electrical machinery is 
used. Brattice cloth is kept at several 


stations in the mine, and 100 concrete 
blocks for the construction of bulkheads 
are kept on each level. The listed equip- 
ment is mounted on mine trucks and is 
kept ready for immediate use: 


1 High pressure oxygen pump with two 
oxygen tanks. 


2 Low pressure fans. 

2 Foamite generators with hose and 160 
pounds of mixture. 

2 Telephones with 1,000 ft. of wire. 

2 Tool trucks, containing: 


Tools. 

Pipe fittings. 
Extension light cords. 
Hose. 

Brattice cloth. 

Life lines. 


In addition to this equipment, 15 two- 
hour oxygen breathing apparatus and 3 
one-half-hour oxygen breathing appara- 
tus together with 24 “All Service” gas 
masks are kept ready for service at all 
times. Forty trained helmet men receive 
additional training once every two 
months. 

Past experiences have demonstrated 
the necessity of all the above. It may 
seem somewhat elaborate, but it must be 
borne in mind that the fire fighting 
equipment and the trained personnel that 
mans it is the only “fire insurance” the 
underground workings of a mining prop- 
erty have, and as such should be as com- 
plete and well trained as it is possible 
to make such insurance. 
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An Ore Train between 
Hopewell and Clarkdale 


By J. E. McLean * 


DEVELOPMENT OF TRANSPORTATION 


to the United Verde 


Wuen the mining claims which 
formed the nucleus of the present United 
Verde Copper Company holdings were 
first located in 1876, the nearest rail- 
road station was at Abilene, Kans., at 
that time the terminal of the Atchison, 
Topeka & Santa Fe Railroad Company, 
and the nearest point from which water 
transportation could originate was at 
Ehrenburg, on the Colorado River. 

It is hardly cause for surprise, there- 
fore, that the belief was generally ex- 
pressed that the claims were of little 
value. The Santa Fe, however, pushed 
its line westward to the coast, and it 
was completed through Arizona in 1882. 
It was then possible .to build a wagon 
road from Ash Fork to Jerome, a dis- 
tance of about 60 miles, over which 
freighting was conducted by mule team. 
While this was a vast improvement over 
the pack mule, the costs were necessarily 
high, the rate for transportation one way 
being about $20 per ton. However, by 
this method a small smelting plant was 
transported to Jerome, but on account 
of the primitive type of this plant and 
the excessive transportation charges both 
by mule team and by rail to and from 
eastern points, operation of 
the plant was conducted at 
a loss. 

In September, 1887, the 
first railroad reached Pres- 
cott, with Selikman on the 
Santa Fe as its junction 
point. This road was known 
as the Bullock road, and was 
a poorly constructed, nar- 
row-gauge line. However, 
it reduced the distance by 
rail to about one-third, and 
a wagon road was built 
from Jerome to Prescott. 
Freighting was being done 
over this route when Sen- 
ator Clark took control of 
the United Verde in 1888. 


* General Superintendent, Verde 
Tunnel & Smelter Railroad Com- 
pany. 


The development work which Senator 
Clark carried on during the next five 
years was so favorable that when the 
railroad from Ash Fork to Phoenix was 
commenced in 1893, the Senator immedi- 
ately made plans for the construction of 
a narrow gauge road about 26 miles in 
length connecting this line with Jerome. 

Grading for the narrow gauge rail- 
road was started in June, 1894, and the 
road was completed and the first train 
handling commercial freight operated 
over it into Jerome January 24, 1895. 

This road was called United Verde 
and Pacific Railway and had a maximum 
gradient of 3 percent in both directions 
and a maximum curvature of 24 degrees. 
While it provided transportation at a 
greatly reduced cost over former methods, 
the costs were still high due to severe 
operating conditions and the necessity of 
transferring from standard to narrow 
gauge equipment at Jerome Junction, the 
junction point with the Santa Fe’s Ash 
Fork to Phoenix branch. 

When expanding operations made it 
necessary to build a larger smelting 
plant, a site was chosen on the Verde 
River about 5 miles from Jerome. This 
new location of the plant 
not only involved the con- 
struction of a railroad to 
handle ore from the mine to 
the smelter but also the con- 
struction of a modern stand- 
ard gauge road into the 
Verde District. In October, 
1911, the Santa Fe started 
grading for the Verde Val- 
ley Railway and in March, 
1913, the road was completed 
from Drake, its junction 
point with the Ash Fork- 
Phoenix Branch, into Clark- 
dale, the new smelter town, 
a distance of 38 miles. 


August 10, 1912, the 
Verde Tunnel and Smelter 
Railroad Company was or- 
ganized and_ incorporated 
for the purpose of con- 


structing and operating a_ standard 
gauge line from Hopewell, the location 
of the transfer bins where ore from the 
mine is transferred from mine cars to 
railroad cars, to the new smelting plant 
in Clarkdale, a distance of approximately 
six miles. Construction was _ started 
January, 1913, and the road completed 
February, 1915. 

The Jerome yards and other terminal 
facilities of the United Verde and Pacific 
narrow gauge were located immediately 
over a large ore body, and when in 1917, 
it was decided to mine this ore by the 
vopen-pit method it became a question of 
changing the location of the nariow- 
gauge road from a point about 3 miles 
from Jerome to a new terminal location 
on the 300-ft. or townsite level in 
Jerome, or extending the Verde Tunnel 
and Smelter standard gauge to the same 
point. After a careful study of both 
plans it was decided to extend the stand- 
ard-gauge line and grading was started 
January, 1918, and the extension com- 
pleted and opened for operation Jan- 
uary, 1920, at which time the narrow 
gauge road was abandoned. 

The Verde Tunnel and Smelter Rail- 
road has a continuous gradient of 4 per- 
cent over its entire length of approxi- 
mately 11 miles, and a maximum curva- 
ture of 24 degrees. In the 11 miles of 
main line there are 31 24-degree curves, 
12 ranging from 20 degrees to 22 de- 
grees, 10 ranging from 14 degrees to 18 
degrees, 12 ranging from 8 degrees to 12 
degrees, and two switch backs, one lo- 
cated at Clarkdale and one at Hopewell. 
The longest tangent is 870 ft. 

The original line from Clarkdale to 
Hopewell was laid with 75-lb. rail; but, 
in preparation for increased traffic and 
heavier equipment, this was replaced in 
1919-1920 with 90-lb. steel. The exten- 
sion from Hopewell to Jerome was laid 
with steel of the same weight. 

The entire line is slag-ballasted, and 
guard rails have been installed on all 
the curves. 

The Verde Tunnel and Smelter Rail- 
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Mallet, compound type 


road started to operate in 1915 between 
Clarkdale and Hopewell with two 0-6-0 
type locomotives built by the American 
Locomotive Company, 40 60-ton capacity 
steel ore cars and five 50-ton capacity 
steel flat cars. It was thought at that 
time this equipment would be adequate 
to take care of all requirements for a 
number of years,. However, the con- 
stantly increasing production of the 
mine, the construction of new units for 
the smelting plant at Clarkdale, the new 
shaft, power house, shops and other 
facilities on the 500-ft. level in Jerome, 
and also the abandonment. of the nar- 
row gauge line, made it necessary to 
purchase more equipment from time to 
time as required. In August, 1915, an- 
other 0-6-0 type locomotive was pur- 
chased and May, 1916, the fourth loco- 
motive of the same type was placed in 
service. In April, 1918, three more 50- 
ton capacity steel flat cars. were pur- 
chased and in December, 1919, 10 25-yd. 
Western Wheeled Scraper dump cars, re- 


At Right — Six-wheel switch- 
ing engine, type 0-6-0. Total 
weight, engine and tender, 


262,500 Ibs. 
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engine, type 2-6-6-2. Total weight, engine and tender, 611,000 Ibs. 


quired for construction work, were 
placed in service. This additional equip- 
ment took care of all requirements un- 
til the narrow gauge line was abandoned 
in 1920, when all tonnage formerly 
hauled by this road had to be routed 
over the Verde Tunnel and Smelter Rail- 
road. 

About this time ore was being mined 
in the open pit and while the greater 
portion of this ore was passed through 
the mine and out to the transfer bins at 
Hopewell, a certain percentage had to be 
handled over the railroad direct to 
Clarkdale. With the completion of the 
Verde Tunnel and Smelter Railroad into 
Jerome the tonnage to be hauled had in- 
creased so much it could not be handled 
economically with the 0-6-0 type loco- 
motives and it was necessary to replace 
them for line haul with larger and more 
powerful units. After a careful study of 
conditions, during which several dif- 
ferent type simple locomotives were con- 
sidered and discarded on account of the 


length of wheel base which even with 
lateral motion front and rear driver 
boxes was still too great to operate over 
the 24-degree curves, the American Lo- 
comotive Company recommended com- 
pound Mallets of the 2-6-6-2 type with 
a 10-ft. 4-in. rigid wheel base and two 
such locomotives were purchased and 
placed in service March, 1920. These 
locomotives have demonstrated their 
adaptability to the operating conditions 
on this line through 10 years of very 
satisfactory service. 

An accompanying photograph shows 
an ore train between Hopewell and Clark- 
dale with one of the 2-6-6-2 Mallet type 
locomotives. 

The capacity of the 0-6-0 type loco- 
motive on the ascending 4 percent grade 
is 220 tons or 10 empty ore cars and 
prior to placing the Mallets in service, 
in order to handle the tonnage it was 
necessary to use two locomotives on the 
last two trips each day, the last trip 
with 20 empties which were set out at 
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Hopewell and loaded at night. The first 
two trips were made with one locomo- 
tive handling 10 empties each trip to 
Hopewell and 20 loads from Hopewell to 
Clarkdale. The capacity of the Mallets 
on the ascending grade is 600 tons or 
about 27 empty ore cars. Since these 
locomotives were placed in service the 
tonnage from all sources has been han- 
dled with one locomotive in an eight- 
hour day and all switching with one of 
the 0-6-0 type. The principal dimensions 
of the 0-6-0 and the 2-6-6-2 type loco- 
motives are given in connection with the 
accompanying illustrations. 


In 1922, the United Verde Extension 
opened up a lime pit near the Verde 
Tunnel and Smelter Railroad right-of- 
way and the lime rock from this pit 
was hauled to Clarkdale over this road 
for several months in V. T. & S. ore 
cars and, due to delays in transit and 
unloading at the smelter in Clemenceau, 
there would frequently be from 10 to 15 
ore cars in this service, causing a short- 
age of ore cars on the V. T. & S. and, 
in April, 1923, 15 50-ton capacity steel 
hopper bottom cars were purchased for 
the Extension lime rock service and in 
February, 1925, on account of the 
further increase in tonnage, 15 75-ton 
capacity steel ore cars were purchased 
and put in service on the ore run be- 
tween Hopewell and Clarkdale. 


All the cars now in service, with the 
exception of the 10 Western dumps, were 
built by the Pressed Steel Car Com- 
pany. The first 40 ore cars have been 
in the severest kind of service for over 
15 years and to date have required no 
repairs other than ordinary running 
repairs. 
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SUBSIDENCE AND GROUND MOVE- 
MENT IN COPPER MINES OF 
THE WEST 


There are few phenomena connected 
with mining that are as inadequately 
understood as subsidence and ground 
movement, the United States Bureau of 
Mines points out. A vast amount of 
data have been collected relating to the 
failure of rock overlying mine workings, 
the action observed often being more 
apparent than real, and erroneous con- 
clusions have been drawn. 

With small workings the collapse of 
the walls and rock and consequent filling 
of the excavation does not reach to the 
surface unless the cover is slight; with 
more extensive workings there is not 
only a breaking down of the roof that 
extends to the surface, but a movement 
of the wall rock to close the excavation. 

The controlling factors in ground 
movement are the lines of weakness that 
exist in rock masses, which are: Bed- 
ding planes, contacts between various 
formations, faults, and the natural sys- 
tem of jointing existing in all rocks. 
Failure follows existing lines of weak- 
ness and does not break across solid 
formations except in the occasional 
breaking up of rock masses, that, too, 
usually being on joints. 

Joints or slip planes exist in all rocks 
and are symmetrically arranged, the sys- 
tem in any locality being readily ob- 
tained by observations on the strike and 
dip. They indicate character and extent 
of movement to be expected, except 
where other more prominent lines of 
weakness occur as outlined above. Com- 
bination of existing weaknesses in rock 
enclosing ore bodies furnish the key to 
the action resulting in subsidence and 
ground movement. 
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Field work on these problems is now 
in progress at the Southwest Experi- 
ment Station of the United States Bu- 
reau of Mines, Department of Commerce, 
Tucson, Ariz. 


LABORATORY METHOD FOR DETER- 
MINATION OF AMENABILITY 
OF AN ORE TO TABLING 


A new method to determine the ame- 
nability of various ores to gravity con- 
centration has been tried recently at the 
Mississippi Valley Experiment Station of 
the United States Bureau of Mines, at 
Rolla, Mo., in cooperation with the Mis- 
souri School of Mines and Metallurgy. 

Tests have been made on a number of 
ores in which the ore was first sized, 
each screen product then being placed in 
a small glass tube constriction-plate 
classifier and the amount of incoming 
water varied until the grains were just 
in teetor. The water was then shut off 
and the products siphoned off. This per- 
mits the removal of any number of cuts 
or products which can be grouped as de- 
sired. If the ore is not completely un- 
locked at the size classified, a middling 
cut can be siphoned off, crushed to the 
size necessary for liberation, combined 
with the finer material and re-screened. 
If the ore is unlocked at the size classi- 
fied a clean concentrate and a clean tail- 
ing can be obtained directly. 

The method has been found to give re- 
sults that are indicative of the results 
that can be obtained by close classifica- 
tion and tailing. The results are more 
easily obtained, permitting the use of 
smaller samples and the securing of 
clean concentrates and tailings, when no 
locked particles are present, without the 
necessity of re-treating middlings that 
are always present when tables are used. 


a lost-time accident. 
center. 


There are 176 men in the crew. The bo 


One of United Verde Copper Company’s divisions which has the distinction of having worked the longest without 


«ses are standing in the front row near the 
From left to right they are: Robert Kelly, John Blazina, John Rice, John Eddy, shift bosses, and Walter 


Mutsz, division foreman. 
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Historical Growth of the 


UNITED VERDE 


By John E. Lanning 
CHIEF MECHANICAL ENGINEER 


Old lithograph 
showing Jerome 
Smelter in 1884 


Below, Clarkdale 


in 1914 


Unitep VERDE COPPER COMPANY 
ores have been smelted for over 45 years, 
and the accompanying pictures and data 
give an idea of the progress and develop- 
ment of the various smelters, from an 
anual capacity in 1888 of probably fifteen 
thousand tons to approximately one and 
three quarter million tons in 1929. 

As an interesting item of comparison, 
the accompanying facsimile of a pro- 
posal under date of Oct. 3, 1883, on the 
equipment “necessary to duplicate your 
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SMELTING PLANT 


at Clarkdale. Arizona 


present plant,” addressed to Mr. E. M. 
Jerome, at that time secretary of the 
United Verde Copper Company, gives 
concrete evidence of the cost and size of 
the plant, in that all the equipment could 
be bought for $8,000.00. 

The scope of this article does not per- 
mit a detailed description of the various 
plants as operated at Jerome up to 1915. 
At that time the four blast furnaces and 
four converters were handling approxi- 
mately 400,000 tons of ore annually, and 
the demand for increased capacity and 
facilities for treating lower grade ores, 
which could not be secured at the Jerome 
site on account of topographic limitations 
and the caving of the ground due to min- 
ing operations immediately below, had 


made imperative the construction of a 
new plant at a more favorable site. 

As an example of the difficulties of 
operation, the power house, which was 
located on badly slipping ground, had to 
be rebuilt as occasion demanded, and the 
equipment eventually was distributed in 
four separate plants. One blowing en- 
gine in particular was operated for a 
time with the cylinders 5 ft. lower than 
the shaft and fully 9 ft. lower than the 
original elevation. 

Difficulties of transportation into the 
district via the U. V. & Pacific Railway, 
a narrow gage line over the mountains 
requiring transfer of all shipments at its 
connection with the Santa Fe, Phoenix 
and Prescott Railway, at Jerome Junc- 


Clarkdale as it 
appears today 


tion, added to 
the cost of op- 
eration, but 
the develop- 
ment of new 
ideas, methods 
and improved 
equipment facilities permitted a steadily 
increasing production. 

The accompanying photograph of some 
of the earlier type of equipment now in 
the Clarkdale Smelter Yard brings 
forcibly to mind the development of 
smelter technique in the period covered 
by the life of the United Verde. The 
50-in. blast furnace, of cylindrical water 
jacket type, is one of two operating in 
1888, when Senator W. A. Clark first vis- 
ited Jerome. It was followed by 48-in. 
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by 120-in. furnaces, which were later 
converted to 48-in. by 240-in. In the 
early days slag was trammed by hand 
in the small ladle shown. The electric 
locomotive in the picture was the first 
to be used for slag haulage in copper 
smelting works, succeeding Old Dobbin, 
who must have had his troubles on the 
slag dump, and in turn replaced by the 
modern 25-ton enclosed cab locomotive, 
hauling four 20-ton ladles of molten slag. 

The story of United Verde Smelters 
would be incomplete without mention of 
Thos. Taylor, at present general smelter 
superintendent, to whom no small credit 
is due for his untiring efforts toward 
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their success. Mr. Taylor, or “Tom,” as 


he is known wherever copper is smelted, 
during the 33 years he has been in the 
organization, has progressed from fur- 
nace foreman to his present position, 
and has been directly responsible for 
many of the improvements and refine- 
ments now generally in use throughout 
the industry. 

The accompanying graph shows actual 
tonnage of ore treated by both the 
Jerome and Clarkdale Smelters from 
1904, when the district was 20 years old, 
to 1929, a length of life seldom exceeded, 
and with an ascending curve that shows 
no indication of an immediate drop. 
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Preliminary investigation of possible 
sites for the proposed Clarkdale Smelter 
was undertaken in 1910, and after con- 
sidering all possibilities the present lo- 
cation was fixed as lending itself most 
satisfactorily to all aspects of the prob- 
lem in hand. Adequate water supply, 
both for portable and industrial uses; 
good drainage; ample sand and gravel 
deposits in the adjacent Verde River for 
construction purposes; a fairly large and 
satisfactory deposit of clay suitable for 
building brick; easy access to the tracks 
of the Verde Valley Railway as then pro- 
posed; sufficient area at a satisfactory 
elevation for slag disposal, and for tail- 
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Old equipment formerly in use at Jerome and now 
on display at Clarkdale Smelter yard 
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ings disposal for the milling plant which 
was already visualized; a satisfactory 
townsite adjacent to the plant, capable 
of expansion to the necessary future re- 
quirements; all these features were given 
due consideration, and in 1911 the first 
engineering work was_ undertaken. 
Ground was broken in 1912, and the first 
furnace blown in on May 26, 1915. 


The rated capacity of the plant as de- 
signed and built was 4,500,000 pounds of 
copper per month with 5 percent ore, 
and the accompanying plot of the plant 
as at present, outlining the original 
buildings in hatched areas, and the vari- 
ous extensions with their dates of com- 
pletion, shows the progressive change 
and the expansion to its present capacity. 
It also shows the commendable foresight 
and good judgment used in planning for 
future growth for it will be noted that 
every increase in the size and capacity of 
the various units has been accomplished 
on ground originally available, and no 
major changes in arrangement have been 
necessary to accommodate this growth. 

The plant is served by 13.2 miles of 
standard gage railway trackage inside of 
the smelter yard, of which 3.9 miles are 
owned by the V. T. & S. Ry., a subsid- 
iary, and 9.3 miles owned and maintained 
by the United Verde Copper Company, 
with approximately 2 miles additional on 
the slag dump and to the gravel plant. 
Main haulage is by steam locomotives; 
charge cars, calcine cars and slag cars, 
are moved by electric trolley locomotives. 

The total footage of conveying equip- 
ment is as follows: 

8,655 lin. ft. of belt conveyors—20 to 
36 in. wide. 

1,100 lin. ft. of screw conveyors—14 
in. in diam. 

660 lin. ft. of belt elevators—14 to 
24 in. wide. 

The total area of the smelter yard is 
196 acres, entirely fenced, and in addi- 
tion the slag dump covers an area of 32 
acres and the tailings disposal 65 acres. 

As originally designed, all crushing 
was at the small crushing and sampling 
plant shown, later abandoned when the 
smelter crushing plant was built in 1923, 
and ore was delivered to the smelter re- 
ceiving bins by 60-ton bottom-dump cars 
via the V. T. & S. Ry. The west, or re- 
ceiving bin, is 41 ft. 6 in. by 270 ft. in 
plan, and has a capacity of 12,000 tons. 
This bin is divided into various compart- 


Jerome, Arizona, in 1914 


*. 


Jerome plant about 1900 


Inspecting proposed site of Clarkdale Smelter in 1910 
Left to right—Senator. W. A. Clark, T. C. Roberts, C. H. Repath, 
C. V. Hopkins, Tom Taylor, and Robt. E. Tally 
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Buildings 
Runways 
Item Frame Walls Roof Floors Special Equipment = 
CRUSHING PLANT— 
Coarse Crusher Steel Corrugated Corr. Steel Concrete 25-TonCrane 
Screen Plant Steel Corrugated Corr. Steel Concrete 14-Ton Elec. Hoist on Trolley 
Fine Crusher Steel Corrugated Corr. Steel Concrete 25-Ton and 2-Ton Crane 
CONCENTRATING PLANT Steel Corrugated Corr. Steel Concrete 10 Ton and 2-Ton Crane 
Concrete 
ORE BINS Steel Steel Corr. Steel and Wood _ = Railroad Tracks Over 
CONVERTER AISLE Steel Steel Asbes. Cover, Corrugated Dirt 3 40-Ton Cranes 
Concrete, 
BLAST FURNACES Steel Corrugated Asbes. Cover, Corrugated Steel, Earth Railroad Tracks Over 
Concrete, 
REVERBERATORY Steel Corrugated Asbes. Cover, Corrugated Steel, Earth Railroad Tracks Over 
BOILER HOUSE Steel Corrugated Asbes. Cover, Corrugated Concrete Freight Elevator 
* PUMP HOUSE Steel Brick Corrugated Concrete Hand Crane 
POWER HOUSE Steel Brick Asbes. Comp. on Wood Concrete 20-Ton Crane 
MACHINE SHOP Steel Corrugated Composition on Wood Concrete 10-Ton Crane 
Corrugated 
ELECTRIC SHOP Steel and Brick Composition on Wood Concrete 5-Ton Crane 
BLACKSMITH SHOP Steel Corrugated Composition on Wood Earth Stiff Leg Derrick 
BOILER SHOP Steel Corrugated Composition on Wood Wood 5-Ton Crane 
PIPE SHOP Steel Corrugated Composition on Wood 
Concrete 
PATTERN SHOP Steel Corrugated Composition on Wood GREG) ddcccnccdsauanes 
Brick and 
CARPENTER SHOP Steel Corrugated Corrugated 
Steel and 
COAL DRYER Steel Brick Asbes. Cover, Corrugated 
Steel and 
COAL PULVERIZER Steel Brick Asbes. Cover, Corrugated 
BOILER & SWITCH HOUSE _ Steel Brick Asbes. Cover, Corrugated Concrete --.-.----------- 
ROASTER PLANTS Steel Corr. lron Corrugated Steel Freight Elevator 
COTTRELL PLANT Steel Brick Corrugated 
COTTRELL POWER HOUSE Steel Brick Composition on Wood Concrete Hand Crane 
ROASTER DUST CHAMBER Steel Brick 
BLAST FURNACE 
DUST CHAMBER Steel Brick 
10-Ton Hand Crane and Elec- 
MOTOR REPAIR SHOP Steel Brick Corrugated Iron Concrete tric Trolley 
ROUND HOUSE Steel Brick Corrugated Iron 
SILICA BRICK SHED Wood Open Corrugated Iron 
Fireproof Office and Vault. 
WAREHOUSE Steel Corr. Iron Composition on Wood Concrete Freight Elev. 
Brick Walls 
CHANGE ROOM Steel Truss Brick Composition on Wood 
Concrete and 
GENERAL OFFICE Steel Brick Composition on Wood Wood Fireproof Vaults 
ASSAY OFFICE Wood Brick Composition on Wood he ae 
Conc. Tile 
BUCKING ROOM Wood Truss. Concrete Tile Composition on Wood COMIN bnawnbcenseauss 
Brick Walls 
RESEARCH LABORATORY Wood Truss. Brick Composition on Wood 
Brick Walls 
TIME OFFICE Wood Truss. Brick Composition on Wood Wik”... 
Brick Walls 
GARAGE Wood Truss. Brick Composition on Wood 
10 and 2-Ton Cranes 
FOUNDRY Steel Corr. Iron Corrugated Iron Dirt R. R. Track into Building 
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Uniteo VERDE Copper Co 


ments and equipped with hopper bottoms 
for delivery to blast furnace charge cars, 
or conveyor system to crushing plant and 
sampling mill, from which the ore was 
delivered to the smelting bin, of similar 
size, capacity and construction. These 
bins are still in use, serving respectively 
as coarse and fine ore bins. They are of 
heavy steel construction with corrugated 
steel roof, sufficiently high to accommo- 
date railway equipment originally used, 
and now served by belt conveyors with 
traveling trippers—delivering ore from 
the crushing plant built in 1923. An in- 
termediate step in ore handling was 
taken in 1916, when the crushing plant 
was built at Hopewell, providing storage 
of crushed ore ahead of the sampling 
plant at the smelter. 


The first change in major equipment 
at the smelter came in 1917, when the ad- 
dition of six roasters doubled the capac- 
ity of that department. Two additional 
713-hp. boilers were added the following 
year, replacing the first smaller direct- 
fired boilers installed, all others being 
waste heat boilers. 


United Verde Copper Company 


Various shops and accessory plant had 
been relocated or built, and the power 
house had been extended to the north, 
but up to this time the smelting equip- 
ment had consisted of four blast fur- 
naces, 48 in. by 320 in. and three rever- 
berators, 19 ft. by 101 ft., which with 
the four 12-ft. converters and six roast- 
ers were served by a single steel stack 
30 ft. by 400 ft. 


Nineteen hundred and nineteen marked 
the first radical increase in capacity when 
three additional reverberators, 25 by 101, 
were added, each equipped with two 
waste heat boilers. Coincident with this 
came the adoption of pulverized coal fir- 
ing, necessitating the construction of the 
coal handling, drying and pulverizing 
plant. 

The following year, 1920, the roasting 
plant. was increased approximately 140 
percent by the construction of 12 larger 
roasters. By this addition, the stack and 
flue capacity became entirely inadequate, 
and in 1922, the Cottrell dust precipita- 
tion plant was installed to treat roaster, 
converter and blast furnace gases, dis- 
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charging through a new brick stack, 30 
ft. by 430 ft. 

The crushing plant at Hopewell, its 
capacity long since having been exceeded, 
a new plant was necessary and in view of 
the requirements for smelter operations 
as then outlined, and the increasing 
probability of milling operations, a new 
3-stage crushing plant, with intermedi- 
ate screening plant, was built at the 
smelter site and put in operation in 
1923. This involved moving the blast 
furnace coke storage pile and trestle, a 
new coke storage being provided adjacent 
to the coal storage. This, by the way, 
was the only move of any important 
structure from its original location ne- 
cessitated by the tremendous growth out- 
lined. 

Power requirements, both at the 
smelter and the mine, were gradually 
mounting and in 1924, a new 7,500 
K. V. A. condensing turbo-generator was 
installed in the power house, requiring a 
rearrangement of existing equipment 
and the construction of a cooling pond 
for condensing water. This resulted in 
marked economy of operation and as 
power demand continued to increase, an- 
other unit of the same size and type was 
installed in 1927. 

In 1924, the question of milling ores 
was actively investigated and in 1927, the 
first two units of the concentrating plant 
were put in operation. The third unit 
went on production in 1929, and the 
fourth, giving a total capacity of 2,400 
tons per day, is now in construction. 

The accompanying tabulation of struc- 
tures shows type of construction adopted 
and in general it may be said that all 
buildings are of permanent, fireproof 
construction, with adequate light, both 
daylight and artificial, good ventilation, 
and equipped with all necessary safety 
features both as to building and equip- 
ment. All walkways are of sufficient 
width with guard rails and with stairs 
between different levels, except in some 
few cases where ladders are impera- 
tive. 

The principal shops are painted either 
white or aluminum inside for better 
lighting, and the machine and electric 
shops are equipped with unit hot air 
heating. Other shops, and offices, are 
heated by steam except the general of- 
fice, which has a central hot air plant 
with air washer. 

The plant was designed by Repath and 
McGregor, consulting engineers, and was 
constructed under their immediate super- 
vision, Mr. F. J. Brule in charge. Mr. 
T. C. Roberts, chief engineer of the 
United Verde at that time, was suc- 
ceeded in 1917, by Mr. C. M. Hoffman, 
as superintendent of machinery, in 
charge of all mechanical work both at 
the smelter and mine, and for the V. T. 
& S. Ry. From 1918 to 1925, Mr. J. B. 
Johnson was chief mechanical engineer 
for the smelter, followed by the writer. 
At various stages of development, Mr. 
George Douglas, Mr. David Cole, Mr. 
William Rossberg, and Mr. H. Kenyon 
Burch have acted as consulting engi- 
neers, and aided materially in the suc- 
cessful solution of the problems pre- 
sented. 
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By P. C. Keefe 


GENERAL FOREMAN 
OF CRUSHING 


Smelter 
CRUSHING'PLANT 


HISTORY 


Prior to 1923 the crushing for the 
smelter was done at Hopewell, Ariz., 
situated about half-way between Jerome 
and Clarkdale. In addition there was a 
small crushing plant at Clarkdale known 
as the Sample Mill. The Hopewell crush- 
ing plant, as originally built, was little 
more than a screening plant. The prod- 
uct obtained was insufficient to satisfy 
the needs of the reverberatory plant; 
therefore two 48-in. vertical type Symons 
crushers were added to the original in- 
stallation. With later proposed plans 
for increasing the reverberatory capac- 
ity, and consequently the roaster capac- 
ity, it was seen that the amount of 
crushed ore produced at the Hopewell 
plant would be insufficient for the re- 
quirements of the reverberatory fur- 
naces; therefore it was decided to build 
a@ new crushing plant. The site chosen 
was in Clarkdale, and the present crush- 
ing plant was put into operation the 21st 
day of November, 1923. 


THEORY AND PRINCIPLES 


The duty of the United Verde crushing 
department is quite different than that 
of the average crushing plant, as this 
department is not only responsible for 
all the ore received at Clarkdale, but 
must deliver to the roaster storage bins 
a mixture of ore that is almost ready to 
be smelted. The mixture of ore must be 
of suitable size and of nearly correct 
mineralogical content. In order to ac- 
complish this latter problem it is neces- 
sary to keep in close touch with the min- 
ing and steam shovel departments at all 
times. 


From careful study of furnace condi- 
tions it was found that the keeping of a 
definite ratio between schist and quartz 


content of the roaster feed was of vital 
importance to economic furnace opera- 
tion. Therefore the ore delivered to the 
roaster storage bins is kept, as nearly as 
possible, in the proportion of 17 percent 
schist to 19 percent quartz. 

Also this department crushes all the 
ore milled at the concentrator. Here, 
again, this department is faced with an- 
other problem of extreme importance. 
As the same bins are used both for the 
smelting and the concentrating ore it is 
vitally necessary to use great care in 
cleaning the receiving bins after a run 
of smelting ore and prior to a run of 
concentrating ore. The reason for this 


Figure 2. 


is the fact that 
the largest part 
of the smelting 
ore received, at 
the present 
time, is coming 
from the steam 
shovel work- 
ings, called the 
pit; and as this 
ore has been 
burning for 
some time, and 
is partially cal- 
cined, it has 
varying 


Figure 1. 36 x 48-in. 
Allis-Chalmers Jaw 
Crushers 


48-inch Vertical Symons Disc Crushers 
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k Figure 3. 56 x 24-in. 
Traylor Rolls 


amounts of soluble salts which, of course, 
have a detrimental effect upon the flota- 
tion of sulphide ores. 

In addition this department furnishes 
the converter department with necessary 
fluxing material. 


LOCATION, DESIGN AND CONSTRUCTION 


The crushing plant is located in the 
smelter yard, at Clarkdale, west of the 
roaster storage bins and east of the con- 
centrator. The primary crushers are 
Allis-Chalmers 48-in. x 36-in. Blake type, 
all-steel construction (see Figure 1). 
The intermediate crushers are 48-in. ver- 
tical type Symons disc crushers (see 
Figure 2) and 56-in. x 24-in. Traylor 
rolls (see Figure 3) are the finishing 
units. A system of belt conveyors and ele- 
vators is used to carry ore to, or from, the 
various units. (Continued on page 367) 


FIGURE 4 
FLOWSHEET OF COARSE CRUSHING PLANT 


250-Ton Receiving Bins 


48” Apron Feeders 


Sta. Grizzlies 3” x 6” 


48” x 36” Blake Jaw Crushers 33” 


30” Belt Conveyors 


4’ x 5' Hummer Screens, Type 39, 24” Opening 


Undersize —21” 


Coarse Plant 
30” Convevor 
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Oversize +243”—4” 


4’ x 5’ Hummer Screens, Type 37, 3-m. 
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30” Belt Conveyor 


Stock Pile 
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24” Belt Conveyor 


Roaster Feed Bins To Fine Plant 


Note: This product is mixed with the prcduct of the fine crushing 


plant, making the roaster feed. 


Blast Furnace 


24” Belt Conveyor 


FIGURE 5 


FLOWSHEET OF FINE 
CRUSHING PLANT —4" 4.24" 


30” Conveyor 


24” Conveyor 


125-Ton Ore Bins 


30” Belt Feeder 


Sta. Grizzlies 1” x 14” 


48” Vert. Symons Disc Crushers 
| 


30” Belt Conveyor 


24” Bucket Elevators 


3’ x 5’ Hummer Screens, Type 37, 3-m. 
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56” x 24” Traylor Rolls 


Roaster Feed Bins 


Figure 6. General View of 
Crushing Plant, taken during 
construction 


A. Two Surge Tanks 

B. 60,000-Ton Stock Pile 
C. Cottrell Dust Collector 
D. Fine Plant 

E. Screen House 

F. Coarse Plant 
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By L. M. Barker 


CONCENTRATOR 
SUPERINTENDENT 


Figure 5. Con- 
centrate Filters 
and Bins. 


CONCENTRATING PLANT 


HISTORY 


Tue United Verde con- 
centrator was constructed 
because of recommenda- 
tions predicated on certain 
novel reasons which were 
quite different from those 
usually justifying an ex- 
penditure of such an 
amount. 

Concentrator operations 
started in March, 1927, al- 
though the metallurgical 
staff had considered for 
several years the eventual 
addition of a concentrator 
department. 

United Verde ore had always been con- 
sidered a direct smelting ore and the 
cost of producing copper by such meth- 
ods satisfactory. However, pyro-metal- 
lurgical methods alone resulted in cer- 
tain smoke nuisances due to the use of 
all sulphides in the ore as fuel in the 
smelting operations. Apparently it was 
logical to avoid smelting these large 
quantities of iron sulphides, to store 
them for the future in the hope that 
sooner or later an economical process 
would be developed yielding a profit on 
this iron and sulphur. 

The separation of iron sulphides from 
such ores by differential flotation meth- 
ods had been conceived, but was not even 
in a state of embryonic development; 


of United Verde Copper Company 


nevertheless laboratory flo- 
tation tests were under- 
taken which disclosed that 
such a separation might be 
reasonably expected. 

Due to the degree of dis- 
semination of the minerals, 
which are largely micro- 
crystalline in character, it 
was evident that the prob- 
lem of extremely fine grind- 
ing was a ponderous one 
which could only be solved 
by determination of costs 
upon a large scale. There 
was also considerable doubt 
in the economy due to less- 
ened recoveries of silver and gold as 
compared with direct smelting. The pit- 
falls were, therefore, so ominous that the 
metallurgical staff did not feel justified 
in recommending the construction of a 
large mill for the differential flotation of 
the direct smelting heavy sulphide ores. 
Believing, however, that subsequent im- 
provements in flotation metallurgy and 
in grinding practice would eventually 
solve the problem, the staff sought justi- 
fiable reasons for recommending the con- 
struction of a concentrating plant which 
could be used economically for selected 
portions of the ore body and, at the same 
time, be utilized for working out the ma- 
jor problem of the differential flotation 
of the heavy sulphide ores. 


- 000 could be classed as schist. 


Those portions of the ore body con- 
taining large amounts of a black, slaty- 
looking rock locally called “schist” 
yielded about 1,000 tons per day of ore 
which, from the pyro-metallurgical point 
of view, was more refractory than the 
main mass of the ore body; therefore, a 
laboratory flotation investigation was 
made of such schist ores. While this in- 
vestigation was entirely successful from 
the flotation point of view, the predicted 
combined costs of flotation concentration 
plus concentrate smelting did not show 
enough profit compared with the cost of 
the direct smelting of this schist ore to 
justify the expense of a concentrator in- 
stallation. However, metallurgical cal- 
culations did show that the effect of the 
schist ore on the cost of smelting the 
average run of mine ore, of which the 
schist ore constituted only about 25 to 30 
percent, was important. Metallurgical 
data and calculations indicated that if 
the schist ores were mined separately 
and then concentrated, the smelting costs 
on all the other ore from the ore body 
would be materially reduced. About 
105,000 tons of ore per month were be- 
ing produced by the mine, of which 30,- 
Calcula- 
tions showed that from 15 to 25 cents 
per ton on the total ore mined could be 
saved at the smelting plant if only the 
30,000 tons per month were concentrated 
for the removal of the black schist min- 
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eral. A recommendation to build a con- 
centrator was then approved and exe- 
cuted, with the result that the expecta- 
tions have been more than realized in 
the handling of the schist ore problem 
and the company has been provided with 
excellent means of studying the major 
heavy sulphide problem. 


THE PROBLEM 


The United Verde ore bodies represent 
a replacement of Pre-Cambrian schists 
by sulphides. Degree of replacement is 
variable as is also the character of the 
replacing sulphides, which condition ne- 
cessitates classification of ore types both 
with respect to schist replacement and 
the quantitative relations of mineral 
types in any given area. Thus, ores are 
locally classified as schist, silicious, sili- 
cious massive sulphides and massive sul- 
phides. The latter are further classified 
with respect to valuable metal content as 
zinc massive, copper massive and cop- 
per-zinc massive. The term massive sul- 
phide as herein used implies that pyrite 
is a major constituent of the ore rather 
than having any reference to massive- 
ness of the valuable minerals. Such a 
classification is necessarily broad and re- 
fers only to outstanding mineralogical 
characteristics. All of the ores contain 
schist, quartz and sulphides of copper, 
zinc and iron in variable amounts. 

Mining operations, though attempting 
segregation of ore types, can not be so 
closely conducted that mixing of types 
can not occur, and influence of such mix- 
ing is reflected in the character of the 
schist ores and massives in general as 
delivered to the reduction works. Condi- 
tions within the ore body dictate the min- 
ing methods followed and have a direct 
bearing upon the problem of segregation. 
Methods employed may be broadly classi- 
fied as underground and open pit and 
both are concerned with all ore types. 
The latter operation is of particular in- 
terest because it involves the ores which 
for many years were unavailable, being 
in a zone of early underground workings 
bulkheaded off on account of an uncon- 
trollable fire. In this zone, though some 
ore may be found in place, much has 
been displaced by subsidence of old 
workings and is mixed with the stope 
filling of these workings. The whole is 
chemically altered by fire conditions, the 
alteration varying, in the case of the sul- 
phides, from superficial tarnishing to 
complete calcination. The schist ore in 
this area is not as extensively altered as 
the massives, but to mine it cleanly is 
difficult. 

Initially concentrator operations were 
concerned solely with the unburned schist 
ore. In recent months sulphide content 
of the concentrator feed has been in- 
creased by admixture of massive sul- 
phides and at times pit schist ores have 
constituted a large percentage of the 
tonnage of ores treated. The following 
table reflects those conditions and offers 
data as to metallic values and miner- 
alogical form of metals and gangue as 
shown by analyses of monthly composites 
of concentrator feed: 
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southwest. In the schist ores dissemina- 
tion of the sulphides in the gangue is 
such that —65 mesh grinding effects 
liberation. The association of the chal- 
copyrite with the marmatite and the py- 
rite is, however, more complex. This is 
particularly true in the massives. With 
a need for separation of these minerals 
finer grinding becomes necessary. The 
extent to which such grinding must be 
carried varies for the different ores from 
reduction through an .074 mm. 200 mesh 
opening to .046 mm. 300 mesh to effect 
unlocking and on some ores locking is 
still in evidence in the 19 michon, roughly 
800 mesh sizes. Metallurgical results 
are therefore influenced both by degree 
of dissemination of the copper and con- 
tamination of the ores with altered ores 
from the fire zone of the mine. 


LOCATION, DESIGN AND CONSTRUCTION 
The location for the plant was selected 


: %Cu %Cu Oz Oz- % % % % %o % 
Period Total Ox. Ag Au SiO, Al.O; Fe Ss Zn CaO 
Beptember, 3.06 17 -738 .016 $1.2 11.4 20.4 16.1 1.2 1.6 
CALCULATED MINERALOGICAL ANALYSES 
% %o % To % % % 
Period CuFeS, ZnS+ Schist Quartz Hyd.Fe°® CaCO; 
8.9 23.2 1.8 45.6 18.9 1.6 2.9 


+ Zn is calculated as sphalerite but is present as marmatite. 


° Hyd. Fe=Hydrated iron oxides. 


Specific gravity of the ore varies between 3.3 and 3.5. 


The variable nature of the ores treated, 
which is shown by the above table, pre- 
vents presentation of a composite pic- 
ture of ore character. It will be noted 
that in the above table schist has been 
classified as a mineral. This is permis- 
sible under local conditions because of 
the chemical uniformity of this gangue 
material. Following is an approximate 
analysis of the schist: 


Percent 


In the above ores copper is present 
principally as chalcopyrite, although 
minor amounts of covellite and bornite 
have been noted. Oxide copper minerals 
are negligible in the ore derived from 
underground mining but reach serious 
proportions, from the ore dressing stand- 
point, in the ores from the fire zone of 
the mine. Inasmuch as the oxides present 
undoubtedly represent the products from 
partial calcination of sulphides, concen- 
tration of such minerals in the finer sizes 
of the mill feed would be expected. 
Oxide content of the ores milled in Sep- 
tember, 1929, was above the average and 
the +100 mesh portion of the mill feed 
showed 0.118 percent Ox. Cu and the 
—100 mesh portion 0.31 percent. Mois- 
ture content of the ore is low, seldom 
exceeding 1.5 percent and offers no diffi- 
culties in milling operations. Aside from 
the alteration due to fire conditions in 
the pit, no other alteration incident to 
mining methods has been noted. 

Degree of dissemination of the valu- 
able minerals in the ores of the several 
types is variable. In general it may be 
classed as extremely fine as compared 
with most copper ores treated in the 


adjacent to the crushing plant. A plan 
of the whole Clarkdale works is shown 
in the paper on the smelter growth by 
Mr. J. E. Lanning, appearing elsewhere 
in this issue. Inasmuch as the contours 
of the ground are not evident it should 
be stated that the ground profile is up- 
hill from the crushing plant to the con- 
centrator, which necessitates delivery of 
the crushed ore from a lower to a higher 
elevation, which is different from usual 
practice. In this case there was no other 
suitable location. It is interesting to 
note, however, that the increment of 
extra cost for delivering the ore uphill is 
not over a quarter of a cent per ton. The 
concentrating plant expenditure did not 
include the expense of a crushing depart- 
ment because, as will be explained in the 
paper on “Crushing,” by Mr. P. C. 
Keefe, this department had already been 
functioning and was of sufficient ca- 
pacity to crush the amount of feed re- 
quired by the concentrating department. 
In this particular setup the concentrator 
has been in the nature of a minor de- 
partment with respect to the smelter and 
the crushing plant was designed in a 
flexible arrangement to permit prepara- 
tion of ores and fluxes to meet a variety 
of conditions in the smelter departments. 
While the crushing plant has been very 
efficient from the smelter point of view, 
it is not an ideal crushing plant for serv- 
ing a concentrator and some small excess 
crushing cost, therefore, has to be borne 
by the concentrator department, but this 
is not equivalent to the amount of fixed 
charges which would result from the con- 
struction of a crushing plant for the con- 
centrator service alone. 

The general location of the concentrat- 
ing plant is such that tailings can be de- 
livered by gravity through a pipe line to 
a very desirable location for tailings dis- 
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posal. The plant is also located favor- 
ably with respect to all services such as 
railroad, water, power, and the like. 

The type of construction is that usually 
found in the concentrating plants of the 
larger companies in the southwest, being 
concrete, steel and galvanized iron with 
abundance of windows for lighting. 

The equipment of the plant is not at 
all complicated. No gravity concentra- 
tion is included and inasmuch as the feed 
to the concentrating department is pre- 
viously prepared by crushing through %4- 
in., the only grinding provided by the 
original flow sheet was single stage. This 
was followed by flotation in Mineral Sep- 
aration machines, by thickening and by 
filtering. The ball mills are 8 ft. by 12 
ft. and are of all-steel construction, made 
by the Llewellyn Iron Works, of Los 
Angeles. The thickening plant consists 
of Hardinge thickeners and the filtering 
plant of American filters. 


FLow SHEETS 


Figure 6. 80-inch Concentrate Feeders 


Figure 1 is a flow-sheet of one of the 
two units of the original mill, as origi- — — 
nally built, and shows the extreme sim- 


DATA ON TREATMENT AND PRODUCTION 
plicity. This flow was adequate for the assays _ m 1929 1928 _To Date 
treatment of schist ores described above. Feed . % Cu 3.39 3.13 3.22 
As work began to be performed on the ai cua 16.75 17.57 
differential flotation of the heavy sul- 
phide ores by mixing them into the feed ~~ % Cu 0.316 0.279 0.283 
it became evident that finer grinding 
facilities would have to be added, and ad 0.0056 0.0048 0.0046 
ditional flotation capacity. As a result, ——Gheentraics GC 
the arrangement shown in Figure 2 was Oz. Ag 2.6721 2.7181 2.6358 
adopted for Unit No. 1. This additional io — 0.0282 0.0822 
equipment, used in experimental as well % Al.Oy 2.76 277 263 
as in a commercial way, provided con- DRY TONS CONCENTRATES PRODUCED...... 92,459 81,551 242,870 
siderable new data for subsequent ex- MILL RECOVERY 
pansion of the mill. Figure 3 is the flow reer re eee % 92.4909 92.7520 93.0352 
used at present and illustrates how the 4-193 
additional equipment, shown in Figure 2, MiLL REJECTIONS 
has been utilized to serve both units of % 69.438 60.210 54.818 
the mill. At the present time another ___ Schist 95.377 95.760 95.533 
substantial addition in grinding, classify- ae CONCENTRATION.................- 5.1119 5.316 4.8887 
ing, and flotation equipment is being 8,277,682 7,122,378 20,116,893 
about the summer o , the mill wi 
, Conveying and feeding . . 
be equipped for handling still further ad- 10:39 9.682 
ditions of the massive sulphide ore; thus, 3.510 4.148 4.082 
in the space of approximately three years 0.387 0.340 0.364 
the concentrating department has demon- Concentrate handling ...............00+. 0.191 0.195 0.183 
strated its economy on the type of ores disposal CO 
for which it was built and has made con- Sampling and testing................++- 0.221 0.199 0.206 
siderable progress in the attainment of Lighting and unclassified............... 0.535 0.415 0.468 
the other original objective; namely, the WATER, eee 1.142 0.768 0.900 
; successful treatment of massive sulphide Fresh—gallons ..... 207,848,000 194,151,000 523,308,000 
ores. Total—gallons ...... 357,893,000 288,193,000 818,844,000 
While practically all the equipment oe 
ons OP WOM 
listed on these flow sheets above de- Reclaimed water—percent of total........-.. 41.92 32.63 36.09 
scribed is of standard types, there are REAGENTS Lbs. Lbs./ton 
construction of this plant which can be 26.006 0.0549 
The supply or feed bin has a capacity Pine Oil—¥ GE See easdiesccccoanseceseees 33,986 0.0718 
of 6,000 live tons; the bin being of two ~~ 
compartments. It might be described as : 
a cross between an ordinary bin and a onennas a 
bedding system inasmuch as the bin 
be loaded by a traveling belt conveyor Concts. to roasters—percent moisture................. 12.923 12.23 11.984 
distributor in either horizontal or in- Equivalent 29, 624.579 25,073,070 70,733,639 
tquivalent Ibs. Cu in 309 300.279 309,860 
clined strata and can be discharged onto Ibe. Cu in tatlings. 2,408,980 1,965,548 5.318.491 
the ball mill t fl 
ball mil conveying System in HOW = Equivalent Ibs. Cu in mill $2,040,090 27,118,378 76,361,990 
fairly uniform as to size and chemical Equivalent Ibs. Cu in conets. prod CREAR SSS ee . 29,634, 4.168 25, 152. £20 71,048,490 
iti all consumption—per ton 
ype feeders under im Percent plus 100 mesh in 12.561* 18.308 16.063 


bottom. Figure 4 is a view of two of the 
small drum feeders. 


* Additional fine grinding equipment was available only 6 months of this year. 
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Another novel feature of this plant is 
the handling of the filtered concentrates 
and this feature is the result of necessity 
to coordinate operations with the smelter. 
Figures 5 and 6 illustrate the concen- 
trate handling step, which is not found 
in other plants. It will be noted that 
the American filters are superimposed 
over bins of about 100 tons capacity 
which have downwardly diverging sides 
and no bottoms; the load of the concen- 
trates resting on 80-in. rubber conveyor 
belts, one of which is shown in Figure 6, 
pulled out onto the repair floor. The 
normal position of the belt is under the 
bin. Two such concentrate feeder belts 
are provided under each of the three 
filters. This arrangement provides a 
storage of filtered concentrates which can 
be withdrawn when needed, without ex- 
cess labor, at the convenience of the 
roaster department. The 80-in. belts 
travel at a very slow rate of speed and 
are loaded with a deep bed of concen- 
trate. All six of these feeder belts and 
discharge onto one high-speed 42-in. con- 
veyor belt whic hdelivers the concen- 
trate to the roaster plant where it is 
mixed with dry crushed ore as the latter 
is being fed to the roaster hoppers. In 
deciding upon this installation it was ap- 
parent that the fixed charges on this in- 
vestment would be less per day than the 
extra cost of handling concentrates to the 
roasters on each of the three shifts 
rather than on one shift, which is the 
most economical practice from the 
roaster point of view. 


TREATMENT AND PRODUCTION 


The concentrator was originally built 
for 1,000 tons per day and was actually 
operated with the original equipment at 
the rate of 1,200 tons per day on schist 
ores with a flotation feed containing 18 
percent plus 100 mesh. The additional 
equipment, shown in Figure 3, has per- 
mitted the concentration of 1,600 tons 
per day with somewhat finer grinding. 
The tonnage has been variable according 
to conditions. The following tabulation 
gives all the data on treatment and pro- 
duction by years up to the end of 1929: 


Tonnage 1929 1928 To Date 
Dry tons ore on hand 

first of year ........ 5,946 
Dry tons ore delivered 

to ore bins ........ 476,947 432,908 1,193,823 
Dry tons cre treated.. 473,295 433,526 1,184,225 
Dry tons ore on hand 

end of year ........ 9,598 5,946 9,598 
Tonnage rate per 24 

1,297 1,185 1,156 
Average number of 

units running ...... 1.958 1.972 1.899 
Average tons per unit 

per 24 hours ....... 662 601 609 


(Refer also to tabulation on page 365) 


Costs 
The concentration costs are as follows: 


Dollars per ton 


Receiving and crushing to minus 44”...... .203 
Conveying and feeding 023 
176 
Concentrate handling .005 
Tailings disposal .............. 
d 
Routing, sampling and testing............ .033 
737 


Power in the above costs was approxi- 
mately 75/100 cents per K. W. hour; 
tons per man shift, 38.8. 
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SMELTER CRUSH- 


Figure 4 shows 
ING PLANT 


the flow-sheet of 
the coarse plant, 
and Figure 5 shows 
the fine plant. Figure 6 is a general 
view of both divisions and of the stock 
piles, surge tanks, dust collectors, etc. 

The plant is divided into two units 
called the coarse plant and the fine plant 
with the screening house between. 


PRACTICE 


The ore received at the crushing plant 
is by means of ore cars handled by the 
V. T. & S. Railroad. These cars are of 
the bottom dump type and are of about 
90 tons capacity. The size of the ore 
received is run-of-mine material. Dur- 
ing the present practice of all reverbera- 
tory smelting, all the ore received at 
Clarkdale is crushed to 3-mesh size. This 
includes direct smelting ore and concen- 
trating ore. The one exception to this is 
quartz ore, used in the converters as a 
flux. The latter product is crushed to 
1 in. in size and all fines under % in. in 
size are screened out. This latter pro- 
cedure is purely for physical reasons, as 
it helps to regulate the dust conditions 
in the converter aisle and does not “hang 
up” in the chutes, over the converters, 
= readily as if mixed with the natural 

nes, 


During the operation of the blast fur- 
naces the product delivered to them as 
feed is 4 in. x 1% in. in size. 

During crushing operation all ore is 
crushed to 4 in. in size at the primary 
crushers. This product is then passed 
over Hummer screens, type 39, with 
from 1%-in. to 2%-in. opening. The 
screen opening is dependent upon smelter 
practice, whether blast and reverbera- 
tory furnaces are in operation or rever- 
beratories alone. If the blast furnaces 
are in operation part of the oversize of 
this screen is the feed to these furnaces. 
If not, this product goes to a stock pile 
and is used as feed to the fine crushing 
plant. 

The undersize of the above screen 
passes over a second screen with ap- 
proximately a 3-mesh opening. The un- 
dersize of this second screen goes di- 
rectly to fine storage as this is part of 
the finished product to be used as roaster 
feed. The oversize of this second screen 
is a middling product and goes directly 
as feed to the fine crushing plant; this 
feed being mixed with ore drawn from 
the coarse stock pile. The accompanying 
flow-sheet will show this operation more 
clearly, perhaps. 

The fact that there is one separate 
stock pile for each class of ore permits 
the fine plant to draw from the particu- 
lar pile necessary to correct the ore to 
the proper mineralogical analysis for a 
roaster charge. 

The fine plant feed is first passed to 
Symons 48-in. dise crushers, vertical 
type, and is crushed to about % in. in 
size. By means of elevators it is then 
passed over Hummer screens, type 37, 
with a 3-mesh opening. The oversize of 
these screens is the feed for the 56-in. x 
24-in. Traylor rolls. The product of the 
rolls is returned to the same screens. 
The undersize of the screens is the fin- 
ished product and joins the natural fines 
from the coarse plant. After this mix- 
ture from the both plants combined is 
passed over several conveyors it is de- 
livered into the fine storage, or roaster 
bins. While the ore is being delivered 
to the bins the distributor runs back and 


(From page 362) 
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forth over the bins, being filled to give, 
as nearly as possible, a uniform mixture. 


TREATMENT AND PRODUCTION 


There are three classes of ore received 
from the mine and pit and are as fol- 
lows: 

(1) Smelting Ore—Direct smelting 
ore and is a heavy pyritic material with 
a spread in the silica content from about 
17 percent to about 25 percent. These 
limits vary considerably from time to 
time, but the above figures are a fair 
average. 

(2) Concentrating Ore.—This is 
erushed and delivered to the concen- 
trator to be milled, the chemical and 
screen analyses being given in another 
section of this paper. 

(3) Quartz.—Silicious material used 
as a flux in the converters and mixed 
with the smelting ore to raise the silica 
content preparatory to roasting. 

In addition to the above ore, lime-rock 
is crushed from time to time to be used 
for fluxing purposes. 

An average of about 3,000 tons of 
smelting ore is crushed each day to 3- 
mesh size, and during the crushing op- 
eration either silicious or basic material 
is added, as practice demands, to bring 
the fine ore delivered to the roaster bins 
to an approximately correct mixture for 
the roaster charge. 

Approximately 1,400 tons of concen- 
trating ore are delivered to the concen- 
trator each day. This product is also 
3-mesh in size and is the feed to the ball 
mills. 

An average of about 300 tons per day 
of quartz, 1 in. in size, is prepared for 
the converters, and the amount of quartz 
used each day in the roaster charge de- 
pends entirely upon the silica content of 
the smelting ore as received from the 
mine and pit. 

Costs 


The following figures are an average 
cost per ton for the first 10 months of 
the year 1929: 


Coarse Plant Fine Plant 


Repairs ... $0.0339 $0.1012 
Operation ..... 0.0317 0.0768 
Tonnage . 1,664,168 975,767 


Considering the fact that about 20 per- 
cent of the tonnage of ore can be 
screened out in the coarse plant and de- 
livered as finished product to the storage 
bins, with only coarse plant charges 
against it, the average cost of all ore de- 
livered at 3-mesh size is approximately 
21 cents per ton. 


CONCLUSIONS 


While it might appear that the use of 
one crushing plant for both the smelting 
ore and the concentrating ore is unusual, 
it is being worked out to good economical 
advantage in this case. As the present 
plant was in operation and supplying the 
smelter before the concentrator was 
built, and as the operation of the con- 
centrator may decrease some of the ore 
taken by the smelter, the present method 
seems to be the most logical and most 
economical plan to follow. 

Because of the very strong spirit of co- 
operation between the Mining and Smelt- 
ing Departments, the scheme of mixing 
the ore for the furnaces by the Crush- 
ing Department has worked to very good 
advantage, and is reflected in the eco- 
nomical furnace operation during the 
past year. 
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The 
ROASTER PLANT 


By F. H. Parsons 


ASSISTANT SMELTER 


SUPERINTENDENT 

Per- Cumu- 
Mesh cent — 

Plus 3....... 2.1 
HISTORY 62.5 64.6 

80. 

Tue original design of the roaster aia ¥ oy 
plant called for six roasters of the Wedge Minus 200.. .. 11.0 ~—-:100.0 
type, 21.5 ft. in diameter with six F aia 
hearths. This installation was completed From the above descrip 


and put into operation in July, 1915. It 
was soon discovered that this equipment 
did not produce sufficient calcine for the 
reverberatories, so six more roasters of 
the same type and size were constructed 
and put into operation in 1917. These 
12 roasters, called No. 1 roaster plant, 
were sufficient until the enlargement 
program of 1921, called for additional 
capacity, so 12 more units of the Wedge 
type, 22.5 ft. in diameter with seven 
hearths, were constructed and put into 
operation in 1922. This group is called 
roaster plant No. 2. The present roaster 
department therefore consists of 24 
units—one of which has been used this 
past year as a drying furnace for con- 
centrates, and one is usually down for 
repairs—leaving an average of 22 
roasters supplying calcine for the rever- 
beratory charge. 


THEORY AND PRINCIPLES 


The roasting problem of the United 
Verde smelter is that of preparing for 
matte smelting, what is ordinarily known 
as direct smelting ore. This is different 
from the roaster problem of most 
smelters today, in that in the United 
Verde practice only about 10 percent or 
less of the roaster feed consists of flota- 
tion concentrates, while in many other 
smelters the current practice is the roast- 
ing of a feed which is almost entirely 
flotation concentrates. 

In order for the reader to visualize 
this problem, the following mineralogical 
analysis is given of the smelting ore, of 
the flotation concentrates, and of the 
silicious fluxing ore: 


tion of the roaster feed one 
can readily see that the 
problem is one, metallurgically, of elimi- 
nating a large amount of iron per unit 
of copper, which is another outstanding 
difference from the practice of smelters 
treating principally flotation concen- 
trates. 

Situated as the connecting link in the 
flow of ore, between the crushed ore bins 
and the smelting furnaces, it is the func- 
tion of the roasters to supply calcine in 
a continuous flow as the reverberatories 
demand feed. These calcines must be 
delivered as hot as possible, with just 
sufficient sulphur to give the right 
amount of matte for the converter de- 
partment’s use. The furnaces must be 
operated with as little excess air as is 
consistent with proper sulphur elimina- 
tion. An under-roasted calcine will pro- 
duce too much low grade matte for the 
converters to handle, and an over-roast 
will cause the formation of an excess of 
magnetite and a decided slowing of re- 
verberatory performance. Too much ex- 
cess air will cause excessive dust losses 
with the resultant overburdening of the 
Cottrell smoke treating plant. Also, this 
condition will cause the cooling of the 
roaster walls and hearths necessitating 
the use of oil to supply the heat, which 
should have been conserved from the oxi- 
dation of the sulphur of the charge. The 
function of the roasters, therefore, is to 
strike a happy medium in operation, sup- 
plying the smelter unit with sufficient 
feed, of the proper sulphur content, but 
at the same time conserving heat and 
producing minimum dust losses. 


APPROXIMATE PERCENTAGES 

Chalco- Sphale- 
Percent Feed Water pyrite rite Pyrite Schist Quartz 
80 2 13.5 4.8 46.2 14.4 17.7 
Concentrates ..........++0: 10 9 43.5 10.8 42.4 1.6 1.5 
Silicious flux ...........0. 10 3 5.8 2.6 9.0 $2.8 48.7 


To further visualize the roaster feed, 
it should be noted that the smelting ore 
is almost dry. 


The following tabulation shows the 


size of the grain particles in the roaster 
feed: 


LOCATION, DESIGN, AND CONSTRUCTION 


Figure 1 shows in plan the relative 
location of the roaster department with 
respect to the crushed ore storage bins, 
preceding, in the flow sheet, the roasting 
operation, and with respect to the rever- 
beratory department, following it in the 


line of flow. On page 378 
Is a general view of the 
roaster building. 

One would ordinarily ex- 
pect to learn that the ore 
for the roasters is mixed 
by a bedding system, but 
such is not the case, and 
hence, the local system is 
worthy of some description. 
While it is recognized that 
the bedding system is very 
desirable in the majority of 
cases, still considering the 
great tonnage of ore which 
is handled in the United 
Verde plant daily, a very 
extensive bedding system 
would be necessary and it is 
doubtful if the great expenditure neces- 
sary to build such an extensive system 
would be justified, inasmuch as very good 
results are obtained with the present 
facilities. 

The crushed ore is delivered to the 
storage bins in lots of about 500 tons, 
each bin being carefully sampled and an- 
alyzed. The predetermined lots which 
are to make up the roaster feed are bed- 
ded on a conveyor belt in proper percent- 
ages to make the correct charge and the 
mixture is then delivered to the roasters. 
the three thousand tons of feed daily is 
drawn and delivered to the roasters in 
one shift of eight hours, showing that 
the system is very economical. 

As indicated in the introductory para- 
graph of this article, the furnaces are 
standard Wedge roasters. The tabula- 
tion (page 373) will show the construc- 
tion of the No. 1 and No. 2 plants in more 
detail. 

The usual speed of revolution in prac- 
tice is 85 seconds for the roasters in the 
No. 1 plant, and 103 seconds for the No. 
2 plant. 

The use of the variable speed motors 
for driving the roasters has made a very 
decided improvement in continuity of op- 
eration. The feed opening is now fixed 
and the speed of the feed is regulated 
by the speed of revolution of the fur- 
nace arms. Due to the fact that the 
quantity of material on the hearths is 
now always constant, the operator can 
increase or decrease the calcine produced 
by speeding up or slowing down the 
roaster revolutions, with the further ad- 
vantage that he gets immediate results, 
and does not have to wait until a cutting 
down of the feed is reflected, about two 
hours later, by a slowing up of calcine 
produced. The constant depth of mate- 
rial on the hearth makes it easier for 
him also to judge accurately the degree 
of roast at any given point, and leaves 
the manipulation of the quantity of air 
introduced as the only variable requiring 
control to main- (Continued on page 373) 
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COTTRELL PLANT 


Photograph A. General view of Cottrell Treaters, Substation and Stack 


IN 1918 it was obvious that dust losses 
were excessive at the United Verde Cop- 
per Company’s smelter at Clarkdale. A 
cooperative survey made by the Copper 
Company and the Western Precipitation 
Company showed a total daily dust loss 
of approximately 100 tons by the various 
departments. The Cottrell plant was im- 
mediately designed and constructed as 
soon as convenient. 

Three types of treaters were built. 
The down draft pipe type were put in 
operation on July 22, 1922, and, except 
for a few minor alterations, are still in 
service as built. The Hayden type, 
transverse pervious flow treaters, were 
started on August 26, 1922. After a 
short time it was found that acid was 
rapidly eating the steel springs holding 
the chain receiving electrodes and these 
treaters were soon down for repair. The 
springs and chains were replaced by 
%-in. standard steel pipe. The Tooele 
type, parallel flow plate treaters were 
put in operation on January 18, 1923. 
These treaters gave very satisfactory 
service for several years, but as the cor- 
rugated copper bearing steel plates, the 
receiving electrodes corroded, it was im- 
possible to replace them without keeping 
each treater shut down for several days. 
To overcome this difficulty the plates 
were replaced by a screen of %-in. 
standard pipe which is easily renewed. 


Photograph D. Cottrell 
Plant Substation, Recti- 
fier Floor 
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The alteration also changed the treaters 
from an impervious to a pervious type. 


THE PROBLEM 


The survey of 1918 disclosed that the 
roasters were receiving dry crushed ore 
that was very dusty. The roasting op- 
erations gave a gas volume of approxi- 
mately 232,000 cu. ft. per minute con- 
taining 64 tons of dust per day. The 
combined blast furnace and converter 
gases were 735,000 cu. ft. per minute and 
contained 35.tons of dust per day. The 
reverberatory gases did not contain suf- 
ficient dust to need treatment. The total 
copper lost in these gases was approxi- 
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mately 11,000 pounds per day. The Cot- 
trell Plant was built as a solution to the 
problem of how to save these losses. 


LOCATION, DESIGN AND CONSTRUCTION 


The location of the Cottrell Plant and 
its general arrangement is shown by 
Figure 1. Photograph A shows a view 
of the treater building, Cottrell stack, 
and substation. 

The pipe treaters consist of 12 treater 
units each containing 120 12-in. diam- 
eter pipes 16 ft. long. All units are in 
parallel and are down draft. A small 
chain, the discharge electrode, hangs 
down the center of each pipe. (See 
Photograph B.) As the gas passes 
through the pipe most of the dust is pre- 
cipitated on the inside of the pipe, but a 
small amount is collected on the chain. 
Inlet and outlet dampers to each treater 
are raised and lowered by an air lift. 
(Photograph C.) These treaters are 
hand rapped. 

In the transverse flow treaters the 
gases pass horizontally through trans- 
verse vertical curtains or screens of 
small pipes and rods arranged in sets of 
one screen of discharge rod electrodes in 
the center between two screens of 
grounded pipes. The pipes are hung 
vertically and the rods_ horizontally. 
(See Figure 2.) 
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There are 
three treaters 
of this type, 
each contain- 
ing three 
banks of elec- 
trodes in se- 
ries. Each 
bank has 10 
sets of screens. 
Each dis- 
charge elec- 
trode screen has 60 %-in. twisted square 
rods or 3,050 ft. of rods. The spacing 
between rods is 6 inches. The receiving 
electrode screen has 42 %-in. standard 
pipes each 15 ft 6% in. long. The spac- 
ing between pipes is 2% in. The clear- 
ance between receiving and discharge 
electrode is 4 in. Each treater chamber 
is 60 ft. long, 10% ft. wide, and 18 ft. 
ft. deep. 

The cumulative length of effective 
electrical field through which the gases 
must flow is 20 ft. The cross-section of 
the effective electrical field is 16 ft. by 
9% ft. or 152 sq. ft. 

The treaters are rapped mechanically 
and have air hoists for operating 
dampers. 

In the parallel flow treaters the gas 
also flows horizontally, but instead of 
passing through the vertical electrode 


Photograph B. Discharge Electrodes of Pipe Treaters 


screens it flows parallel to them. The 
discharge screens are made of horizon- 
tally hung %-in. twisted square rods 18 
ft. long and are alternated by screens 
of vertically hung grounded \-in. stand- 
ard pipe 12 ft. 1% in. long. As the 
pipes wear out they are being replaced 
by %-in. round steel rods. (See Figure 
3.) 
Like the transverse flow, there are 
three treaters, each containing three 


banks in series. Each bank has 16 dis- 
charge electrode screens or 272 electrode 
rods. There are 17 screens of receiving 
electrodes or 1,326 pipes in each bank. 
The spacing between pipes is 1% in. and 
that between discharge electrodes is 8 
in. The clearance between discharge and 
receiving electrode is 4 in. The cham- 
bers are 20 ft. long, 10% ft. wide, and 
13 ft. deep. 
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Photograph C. Transverse Flow Treator, Top View 
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FIG.3 


The cumulative length of effective elec- 
trical field through which the gases must 
flow is 54 ft. The cross-section of the 
field is 12 ft. by 10 ft. or 120 sq. ft. 
These treaters are also rapped mechani- 
cally and have dampers operated by air 
hoists. 

All flue and treater walls, with a few 
exceptions, were built of perforated brick 
laid in cement mortar. Acid corroded 
the brick and mortar in many of the 
walls so that when rebuilt they were 
made of vitrified paving brick laid in a 
mortar composed of sodium silicate and 
ground silica. The steel walls of some 
of the treater flues were also corroded 
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so badly that they were replaced by 
brick. 

The stack is 430 ft. in height and has 
an inside diameter at the bottom of 36% 
ft., and at the top it is 29 ft. It is also 
built of perforated brick and cement 
mortar. 

Power is furnished to the treaters by 
10 mechanical disc rectifiers, two of 
which are auxiliaries, and each is coupled 
to a 25 K. V. A. motor generator set. 
The motor is 40 hp., alternating current. 
Two exciters furnish the field for the 
generators. These and the switch board 
are located on the upper floor of the 
Cottrell sub-station. (See photograph 
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DUST 
HOPPER 
DISCHARGE SCREEN RECEIVING SCREEN 
f4LEVATIONS PLAN 
FIG. 
wis D.) All transformers are on the lower 
| | | 50,000 to 100,000 may be furnished from 
o a ° ° ° ° ° 
’ a o |} o o o || o Except for a few short periods it has 
Pe) always been the policy to mix the dif- 
ferent gases before they are sent to the 
treaters. The mixing is accomplished by 
damper control in the inlet flue. Two 
| | | of the excess acid in the roaster gas is 
c || c o o Ilo |} o neutralized by the zinc oxide in the con- 
| teh dilution and acidifying of the converter 
r 4 gas which is very difficult to handle 
alone. The average temperature of the 
roaster gas as it enters the inlet flue is 
ol} o o o 512° F. The blast furnace and con- 
olo oto verter gases averaged 411° F., for 1929, 
“ but are subject to much variation due 
to the number of blast furnaces in op- 
eration. 
Pipe treaters are normally operated 
aesverion PLAN on the 62,500-volt tap, and transverse 


and parallel type on the 50,000 tap. 

The Cottrell crew consists of one shift 
boss, six operators (two to a shift), one 
repair man and helper, and one handy 
man. Testing and clean-up will average 
one more man a day; making a total of 
11 men. 

Treaters are rapped from three to 
four times a shift by operator, who also 
sees that dust is correctly drawn, in- 
sulators cleaned, and floors, and removes 
minor grounds from treaters. The sub- 
station operator makes 45-minute read- 
ings from switch board, keeps rectifiers 
and motors oiled and repaired, and keeps 
building clean. The repair man removes 
the major grounds and does the smaller 
repair jobs. The larger repair jobs are 
done by the mason crew or the boiler 
shop. 

The dust collected is drawn out daily 
= calcine cars and taken to the re- 
verbs. 
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Tests are made by-monthly at all 
treater outlets to determine their effi- 
ciency and to check the work of the sec- 
tion. 

PRODUCTION 


During 1929, the average daily recov- 
ery of treaters and inlet flue dust was 
145 tons of dust carrying from 7 to 8 
percent copper, from 2% to 3 ounces of 
silver, and about .04 of an ounce of gold. 
The recovery of copper was 91.5 percent. 

The average daily dust recoveries by 
treaters were: pipe 76.9 tons, transverse 
flow 24.4, parallel flow 28.6, and inlet 
flues 15.1 tons. The average volumes 
were: pipe 431,000 cu. ft. per minute, 
transverse 217,000, and parallel 238,000, 
making a total of 886,000 cu. ft. per 
minute. The average outlet temperature 
for this period was 346° F. 

The parallel flow treaters showed a 2 
percent higher dust recovery than the 
transverse flow which were 1 percent 
higher than the pipe. In copper re- 
covery the parallel were 2 percent higher 
than the transverse, and 6 percent higher 
than the pipe. 


Costs 


The total construction costs of the 
Cottrell plant per cubic foot of gas per 
minute for the various treaters were: 
pipe, 118.5 cents; transverse pervious, 
78 cents; parallel impervious, 72 cents. 
The repairs up to August, 1929, on the 
same basis were: pipe, 15.1 cents; trans- 
verse, 11.5 cents; and parallel, 16.6 cents. 
The above figures are based on average 
volumes handled by each type of treater. 
Based on 1929 averages approximately 
10 man-hours are required daily to han- 
dle gas flowing at the rate of 100,000 cu. 
ft. per minute. Dust was precipitated 
at the rate of 1 ton per .68 of a man- 
hour and required 22.4 kilowatt hours 
of power per ton. Each million cubic 
feet of gas used 2.28 kilowatt hours of 
power. Pipe treaters required 3.32 kilo- 
watt hours per million cubic feet, trans- 
verse 1.39, and parallel 1.27. Kilowatt 
hours required to precipitate one ton of 
dust by treaters were: pipe 26.6, trans- 
verse 17.8, and parallel 15.2. 

The parallel pervious type treater 
seems to be the most efficient and eco- 
nomical for the kinds of gas treated at 
this smelter. The Cottrell plant has 
amply justified the cost of its installa- 
tion. 


ROASTER tain uniform re- 
PLANT sults. 
Referring to Fig- 
369 
a ure 1 it will be 


noted that both plants discharge their 
gases into a common dust chamber 140 
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ft. long, 60 ft. wide and 30 ft. high. This 
chamber has one zone 20 ft. long hung 
with wire baffles. From this chamber the 
gases enter the Cottrell system and are 
there treated. 


PRACTICE 


In order to get the best roaster and 
reverberatory results it is primarily nec- 
essary that the proportioning of the in- 
gredients of the roaster feed be ac- 
curately figured. The method in use at 
the United Verde smelter is to calculate 
the charge based on the mineralogical 
composition of the ore, rather than on 
the chemical analysis. A careful study 
made some years ago of the mineralogi- 
cal ingredients of the ore compared with 
the chemical analysis makes it now pos- 
sible to write the percentage of chal- 
copyrite, sphalerite, pyrite, schists, 
quartz, and hydrated iron oxides in any 
given United Verde ore. By a compari- 
son of furnace results over a long period 
of time it was found that if the roaster 
feed was made up to contain 17 percent 
schist, and 19 percent quartz, the best 
results were obtained in both roaster and 
reverberatory operations. There is little 
difficulty in attaining this ideal charge 
day after day. 

The two roaster plants are supervised 
by a foreman. Each plant is handled by 
a roasterman, helper and one laborer for 
each shift. The charge mixing crew is 
made up of 5 men; these, with one oiler, 
make up the total crew of 22 operating 
men. 

There are certain conditions in the 
plant operation which demand the use of 
fuel oil. If the sulphur on the feed falls 
below 24 percent we find it necessary to 
burn some fuel. If the rate of smelting 
at the reverberatories increases, necessi- 
tating an increase in tonnage of roaster 
feed, we find it impossible to deliver 
enough properly roasted calcine without 
the use of fuel. A delay in roaster op- 
eration causes the temporary closing 
down of a roaster, and also costs some 
oil to bring back the correct roasting 
temperature. Over an average month, 
the oil used is .4 gallons per ton of 
charge. 

The temperature of the gases from 
the No. 1 plant is about 500 degrees 
Fahrenheit. Those from the No. 2 plant 
are about 700 degrees. 

The dust discharged from both roaster 
plants and deposited in the roaster dust 
chamber amounts to approximately 45 
tons per day or 1% percent of the total 
roaster charge. The dust precipitated by 
the Cottrell smoke treater from roaster 
gases approximates 125 tons per day or 
4 percent of the total roaster charge. 

The gases from No. 1 plant will show 


Roasting hearth arms 
‘Roasting hearth blades 
Method of cooling arms 


Feed per 24 hours per roaster.............seee05 
Calcine produced per roaster per 24 hours...... 
Area of drop holes per hearth 


Total number drop 


1,000 cu. ft. 
air per minute per fur- 


2 batteries of 6 roasters 
each driven by variable each driven by variable 


Plant No. 1 


Plant No. 2 
12 12 
Inside ¢ hearth Outside of hearth 
1 
6 
4 2 
2 2 
6 5 
8 


8 
circulating 1,600 cu. ft. circulating 
air per minute per fur- 

nace. 
Max. 75 sec. 


nace. 
Max. 90 sec. 


Min. 240 sec. Min. 180 sec. 
100 tons 150 tons 
75 tons 115 tons 
Outside—18 sq. ft. 25 sq. ft. 
Inside—22 sq. ft. 25 sq. ft. 
Outside—6 14 


Inside—1 1 
4 batteries of 3 roasters 


speed 20 hp. motors. speed 15 hp. motors. 
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approximately 4 percent SO:; those from 
No. 2 plant 4.5 percent SO:. 


TREATMENT AND PRODUCTION 


The average analysis of the feed both 
chemically and mineralogically is as 
follows: 

Percent 


The calcine produced from the above 
feed is as follows: 


Percent 
6.0 
27.5 
‘ 
10.5 
3.5 


The tonnage of ingredients on the 
roaster charge for a typical month is as 
follows: 


Tons 
70,341 
6,456 
Ore and 85,374 
Tons charged per furnace per day—No. 1 
1 


150 


The average cost of operation per ton 
charge is as follows: 


Operating Belt Conveyors— 


Power, repairs, supplies........ .... 0.0135 
$0.0436 
Operating Roasters— 
$0.0490 
Power, supplies, repairs.............. 0.0630 
$0.1301 
Miscellaneous— 


Total cost of calcining, $0.1870 per ton of 
roaster feed. 


CONCLUSIONS 


Our experience has disclosed certain 
facts which are of importance in discuss- 
ing roaster problems. Among those facts 
are these: That the most economical 
tonnage which should be put through a 
roaster is not the maximum tonnage pos- 
sible; exceeding the optimum results in 
higher fuel costs and greater dusting. 
Emperical formulae deduced from ob- 
servation on practice indicate that dust- 
ing is proportional to the square of the 
tonnage per furnace day and is also ap- 
proximately inversely proportional to the 
percent of moisture in the feed. Heavy 
sulphide ores prepared for roasting by 
crushing through 3 mesh yield satisfac- 
tory economy in roasting and satis- 
factory uniformity in roaster product. 

We believe, and we think that the fore- 
going data will convince the reader that 
the United Verde roaster problem has 
been economically met. 
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EN COPPER smelting 
plants in general there has 
been a very marked tend- 
ency towards abandonment 
of blast furnace smelting of 
sulphide ores for the pro- 
duction of copper matte. 
Certainly a smelting plant 
employing only blast fur- 
naces for the production of 
matte is pursuing obsolete 
practice. There are certain 
conditions, however, which 
may prevail in plants which 
employ reverberatory fur- 
naces for the production of 
matte justifying, at least 
intermittently, the supple- 
mental use of blast fur- 
naces. For this reason and also for the 
benefit of record, before all copper blast 
furnaces go into the discard, it was 
thought to be worth while to present 
this paper describing the United Verde 
blast furnace practice. 


HISTORY 


Up until the abandonment of its 
Jerome smelting plant and until the 
blowing in of its Clarkdale smelting 
plant in 1915, the United Verde Copper 
Company employed, for the production 
of matte from sulphide ores, only the 
blast furnace method of smelting. The 
practice during the last years of the life 
of the Jerome plant was described by 
Richard H. Vail in an article published 
in the Engineering & Mining Journal, 
August 23, 1913. 

The new plant at Clarkdale was 
equipped with four blast furnaces, when 
constructed in 1915, and also with three 
reverberatory furnaces. Apparently it 
was the intention that even in the new 
plant the blast furnaces would be more 
important in the production of matte 
than the reverberatory furnaces and that 
the latter would be used mainly for the 
treatment of fine ore and flue dust. The 
four blast furnaces have not undergone 
any remodelling of importance during 
the intervening 15 years; only a few 
slight improvements having been made 
on the original design. Three of the 
four furnaces are still maintained in 
condition for immediate operation should 
conditions demand their use. During the 
past few years, one and sometimes two 
of these furnaces have been operated 
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SMELTER 
SUPERINTENDENT 


during times of heavy pro- 
duction. 


LocATION, DESIGN AND 
CONSTRUCTION 

Figure 1 in the article on 
“Roasting,” which appears 
in this issue (page 368), 
shows in plan the location 
of the blast furnace depart- 
ment with reference to the 
other departments of the 
smelter. It also shows the 
arrangement of the fur- 
naces and settlers of the 
blast furnace department. 

Figures 1 and 2, accom- 
panying this article, are, 
respectively, vertical cross 
section and vertical longitudinal section 
of a furnace and settler. 

All of the furnaces are identical. The 
inside dimensions at the tuyere level is 
48 in. wide by 26 ft. 8 in. in length, mak- 
ing a horizontal area at this level of 
106.7 sq. ft. The height of the furnace 
from the center line of the tuyeres to 
the charge floor is 17 ft. Other dimen- 
sions may be read from the drawings 
from Figures 1 and 2. 

The furnace walls are constructed of 
steel plate water jackets with 6-in. water 
spaces. The inside walls, each consisting 
of 8 jackets 3 ft. 4 in. wide and approxi- 
mately 17 ft. in height. Each side jacket 
is perforated for three tuyeres 1 ft. 1% 
in. center to center. The end walls are 
also water jacketed and one of the end 
walls is provided with an opening for 
the spout through which the matte and 
slag discharges into the settler. The 
water jacketed walls and the weight of 
the smelting charge in the furnace is 
carried on cast iron sole plates which, in 
turn, are supported on steel beams rest- 
ing on concrete piers, there being an air 
circulation between the sides of adjacent 
piers and an air space of 1% ft. between 
the pier tops and the sole plate. A re- 
fractory hearth of magnesite brick is 
laid between the jackets and on top of 
the sole plate. The thickness of this 
hearth being 21 in. at the back end and 
18 in. at the front end. The feed plates 
are inclined and are made of cast iron. 
These plates as well as the entire fur- 
nace super-structure and charge floor are 
carried on steel building columns. The 
super-structure or hood of the furnace 


is made of steel plate. The sides of this 
hood, however, are hollow steel U-shaped 
pipes through which the air blast is cir- 
culated for preheating of the air. This 
furnace top or hood is connected by two 
steel goose-neck flues 6% ft. in diameter 
to a dust chamber which serves all four 
furnaces as well as the gas from the 
converter plant. This dust chamber is 
220 ft. long, 60 ft. wide and 48 ft. in 
height. One zone 20 ft. long of the 
dust chamber is hung with wires to as- 
sist in the separation of dust from the 
gases. However, the gases, after leaving 
the dust chamber, are treated in the gen- 
eral Cottrell plant for the final removal 
of the solid contents. One blast main of 
graduated diameter serves all four fur- 
naces. The branch blast pipe for each 
furnace is 36 in. in diameter, supplying 
a bustle pipe of smaller capacity. The 
bustle pipe is designed so that its sec- 
tion is a combination of a horizontal 
beam surmounted by an inverted semi- 
circle giving sufficient beam strength so 
that it can resist the outward thrust of 
the side wall jackets to which the bustle 
pipe is connected by means of jacks. 

The United Verde blast furnace spout 
construction is worthy of note because it 
is what may be called a dry spout, i. e., 
non-water cooled. It is a simple iron 
casting of rectangular cross-section con- 
sisting of a bottom and two side walls 
open at the top and at both ends and 
provided with lugs on the sides through 
which long steel bolts are inserted for 
the purpose of bolting the spout in 
place against the furnace. The spout is 
5 ft. long, 30 in. wide, and 23 in. high. 
The thickness of the metal is 2% in. It 
is lined with magnesite brick in such 
manner that a diverging slot from 4 to 
7 in. wide open on the top and both ends 
remains inside the lining; the slot dimen- 
sions being 5 ft. long and 16 in. high. 
When the spout is in place the edges of 
one end and of the brick abutt tightly 
against the magnesite brick lining of the 
furnace which constitutes the breast 
wall. The aperture in this breast wall is 
rectangular in section, 4 in. by 4 in. The 
settler end of the spout is filled with an 
inclined dam made with a plastic mass 
of clay of such height that the matte 
and slag retained between the dam and 
breast aperture will be sufficient to pre- 
vent blowing of the furnace gas out 
through the breast opening. 
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There is only one settler per furnace. 
Each settler is elliptical in shape with 
its long axis at right ahgles to the fur- 
nace axis and to the long axis of the 
converter aisle. This arrangement per- 
mits matte to be tapped from one end 
of the settler into a ladle in the con- 
verter aisle and permits the slag to 
overflow from the opposite end into the 
bowls of the slag cars. Slag cars are 
stundard gauge, carrying bowls of 225 
cu. ft. capacity; the branch track to each 
settl2r being divided “Y” shape so that 
two cars may be spotted, one under each 
of the two slag overflow spouts. The 
matte is received in 160 cu. ft., cast steel 
matte ladles from either of two tap holes 
located at the opposite end of the settler. 
The settler is built on a concrete founda- 
tion and consists of a steel shell lined 
with magnesite brick. The settler makes 
its own roof from frozen slag during op- 
eration. Each settler is equipped with 
a super-imposed inclined spout projecting 
out into the converter aisle through 
which molten converter slag may be in- 
troduced or through which solid cupri- 
ferous clean-up material may be fed for 
melting in the settler at times when the 
matte and slag content is hotter than 
necessary. 

The accessory charging equipment con- 
sists of smaller standard gauge flat bot- 
tom charge cars of the Anaconda type 
with a capacity of 7,800 pounds each. 
The cars are arranged for side dumping 
and are tilted by air operated hoists. A 
charge track serves each side of the fur- 
nace. A third standard gauge track on 
the feed floor is used for receiving coke 
in standard gauge 40-ton coke cars. The 
center line of this track is about 29 ft. 
from the center line of the furnaces and 
requires the use of large push buggies 
for the delivery of the coke from the box 
cars to the furnace. 

The charge cars are operated in trains 
of eight, hauled by 10-ton electric trolley 
type locomotives. 

The air supply comes from the general 
smelter power house where it is pro- 
duced by Roots blowers; the maximum 
allowable pressure of the equipment be- 
ing 40 ounces per square inch. 


THEORY AND PRINCIPLES 

A glance at the following tabulation 
discloses at once that considerable im- 
provement has been made through a 
period of years. This improvement re- 
sulted from the establishment of a num- 
ber of policies each having bearing on 
the furnace performance. 


PERCENT COKE AND FURNACE TONNAGES 


Percent Tons per 


coke fce. day 
4.81 811 
4.68 809 


The problem is that of smelting a sul- 
phide ore containing approximately 5 
percent copper, 22 percent silica, 30 per- 
cent iron, and 30 percent sulphur, and of 
smelting cupriferous clean-up material 
of a lumpy nature originating at vari- 
ous points in the smelting plant and 
containing approximately 10 percent Cu 
20 percent SiOz, 44 percent Fe (mostly 
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oxidized), and 6 percent S. The smelt- 
ing ore and the clean-up material, locally 
called “seconds,” are fluxed with quartz 
ore, available of variable chemical com- 
position from the United Verde mine, 
and with limerock, also available from 
the quarry on the company property 
located between the mine and the smelter. 

Principles which must be adhered to 
in order to attain good performance may 
be stated as follows: 

(a) The smelting, or sulphide ore, 
must be properly sized by efficient crush- 
ing and screening so that the particles 
will pass through a 4-in. screen but not 
through a 1-in. screen. It is believed 
that such sizing will increase the smelt- 
ing capacity of the furnace at least 1.5 
tons per square foot of hearth area per 
day compared with the smelting of mine 
run ore. 

(b) The quartz fluxing ore must be 
sized by crushing and screening so that 
the particles will pass through a 2-in. 
screen, but not through a %-in. screen. 

(c) The limerock flux should be 
crushed so that the particles will pass 
through a 6-in. screen and, if the fines 
can be utilized by the roaster-reverbera- 
tory system, the particles minus %-in. 
in size should be separated and be so di- 
verted. 

(d) The coke should be of good metal- 
lurgical quality free from fines and han- 
dled carefully from the railroad cars to 
the furnaces with a minimum number 
of operations to avoid breakage. 

(e) If a bedding plant is not available 
as is the case at the United Verde the 
prepared ores and fluxes should be stored 
in suitable sized lots and the chemical 
composition of these lots determined 
from samples taken during the prepara- 
tion of such lots. 

(f) The furnace charges must be cal- 
culated so that the mixture of ores and 
fluxes will have a chemical composition 
to give the optimum result in smelting. 
The proper chemical composition may be 
forecast within limits by the use of gen- 
eral metallurgical knowledge, but is not 
finally determined except by close ob- 
servation and tabulation of results based 
upon a study of a number of factors, 
some of which may be peculiar to the 
local problem. 

(g) The coke should be fed into the 
furnace by itself, and not mixed with 
the charge, so as to give a distinct layer 
of coke in the descending column of 
stock in the furnace. Twenty to 25 
pounds of coke per square foot of hori- 
zontal column area is satisfactorv. This 
means that approximately 2,400 Ibs. of 
coke is fed into the furnace at each time. 
The charging of this coke should precede 
the charging of the ore and fluxes and 
should be uniformly distributed over the 
charge column. 

(h) The mixed ore and flux should 
be introduced into the furnace and uni- 
formly distributed immediately after the 
charging of the coke. On. ton of the 
quantity of coke above described 30 tons 
of mixed ore and fluxes is introduced. 

(i) The height of the charge column 
should be as high*as possible consistent 
with the height of the furnace, available 
blast pressure, and» the porosity of the 
charge column. The United Verde blast 
pressure is limited to 40 ounces. There 
is no difficulty in maintaining a charge 
column of a height, immediately after 
charging, of 15 ft. above the tuyeres 
which is about 2 ft. below the level of the 
feed floor. 
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(j) The blast pressure should be main- 
tained as high as necessary to deliver 
into the furnace the maximum volume 
of air which can be efficiently utilized 
without the formation of blow holes. The 
United Verde practice is limited by the 
maximum available pressure of 40 
ounces which amounts to 375 cu. ft. per 
square foot of area at the tuyere section 
per minute. 

(k) The tuyeres should be kept open 
by punching and cleaning frequently. 

(1) It is believed, but not proved, that 
the rapid draining of the accumulation 
of matte and slag on the hearth of the 
furnace is beneficial at least once or 
twice per shift. This operation is easily 
accomplished by and, in fact, is neces- 
sary with the United Verde dry type 
spout due to the burning out of the clay 
dam, which forms the lip of the spout. 

(m) The development and observa- 
tions of these principles has resulted in 
the economy disclosed by the tabulation 
given above. 


PRACTICE 


In outlining the theory and principles 
of operation as stated above, the prac- 
tice has been partially described, how- 
ever, additional notes on practice may 
be of value. 


Metallurgical considerations and ob- 
servation of results have taught that a 
certain amount of limerock flux is es- 
sential to smooth operation. Previous 
experience of the writer indicated that 
the ratio of CaO to Al:O: should be about 
2.50. Probably due to the presence of 
MgO in the United Verde ore this ratio 
of CaO to Al:Os has been found to have 
been satisfactory at 2.0. In round num- 
bers the Al:Os in the slag is carried at 
6 percent and the CaO at 12 percent, 
while SiOz is carried at 33 to 35 per- 
cent. The ratio of 5% parts of SiO: to 
one of Al:Os is another criterion to be 
observed. This information, together 
with knowledge of the oxidizing capacity 
of the furnace and together with the 
knowledge disclosed by the mineralogical 
analyses of the ore, is sufficient to guide 
one in calculating the proper furnace 
charge. The mineralogical analysis is 
of importance as an aid to this calcula- 
tion because it portrays the relation- 
ship between free quartz in the charge 
and the complex mineral locally called 
“schist” which is a hydrous-magnesian- 
ferrous-alumino-silicate. 


The water supply for the cooling of 
the furnace jackets is a matter of im- 
portance if furnaces are expected to op- 
erate in long campaigns. The local prac- 
tice is to use water in a closed circuit 
with a reservoir; the makeup to this 
reservoir being soft water with a hard- 
ness to two to three grains per gallon. 
The makeup water is softened by the 
lime soda process. The discharge of the 
jackets has a temperature of about 
140° F. With this quality of circulating 
water and also because the jackets are 
well constructed, the details of which 
can not be given here, it is not difficult 
to obtain continuous campaigns of over 
a year in duration. 


The air blast, as indicated above under 
“Design and Construction,” is preheated. 
The rise in temperature above atmos- 
pheric temperature averages about 70° 
F., which is not very great because the 
preheater design is not adequate for 
good efficiency in the transfer of heat 
from the furnace gases to the blast. 
However, it is believed that this 70° of 
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Percent Cu SiO, Fe FeO 


68.0 6.1 22.1 3.5 29.2 387.6 304 0.9 
sk) nes 6.0 1.6 57.9 5.5 18.7 20.4 7.1 08 
100.0 5.0 21.9 3.2 27.4 21.9 6.6 


preheating makes a worth while reduc- 
tion in the amount of fuel which would 
otherwise be used. 

The labor force or crew for operating 
the department when only one blast fur- 
nace is blowing consists of the following 
for 24-hour period: 

1 foreman and metallurgist at $6.60 base 
rate per day. 

3 shift bosses who also act as feeders 
at $6.60 each. 

6 coke wheelers at $3.47 each. 

3 furnace men at $4.79 each. 

3 helpers at $4.07 each. 

3 helpers at $3.47 each. 

3 charge weighers at $3.85 each. 

3 charge motormen at $4.07 each. 

3 charge switchmen at $3.47 each. 

3 slag motormen at $4.07 each. 


Extra labor per 24 hours averages 
about $5. 

The compensation of all men on the 
force is augmented by earnings under 
the bonus system for efficiency. The 
bonus earnings are variable, but aver- 
age about 20 percent of the base wages. 
During periods in which the selling price 
of copper is higher than 15 cents per 
pound, the base wages are increased ac- 
cording to the general schedule used in 
the industry. 


TREATMENT AND PRODUCTION 


In presenting the following data the 
year 1927 has been chosen as being most 
representative of the best one furnace 
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operation. Only one furnace was oper- 
ated during this year and only for a 
period of 133 days. Makeup of charge 
and analyses of matte and slag produced 
was as shown in the table above. 

During the above period the tons of 
charge including limerock, but excluding 
coke, were 1,045 per furnace-day which 
amounted to 9.7 tons per square foot of 
hearth area (as measured by the hori- 
zontal area at tuyere elevation). Percent 
of coke used per ton of charge was 3.77. 

The amount of flue dust recovered 
from the dust chamber common to the 
blast furnace and converter departments 
was approximately 35 tons per day and 
approximately 22 tons per day of the 
dust precipitated in the general Cottrell 
plant is estimated to have originated at 
the blast furnace. 


Costs 
Blast furnace smelting costs follow: 


Average per ton charge 


Tramming and weighing charge.......... $0.075 
Operating wages and bonus.............. -105 
Sundry supplies ... -005 
-600 
Limerock, flux at .096 
Repairs, bldg., fce., 
$1.183 


April, 1930 


The “ton of charge” includes limerock 
which is the only barren charge ingredi- 
ent and which makes up 13 percent of 
the charge. 

CONCLUSIONS 


The United Verde blast furnace prac- 
tice is considered to be good and the 
cost of smelting to be low. However, 
such results can only be obtained in a 
plant which employs reverberatory fur- 
naces for the treatment of fines and flue 
dust. 

In the varying schedule of operations 
at the United Verde it is more economi- 
cal to operate by the roaster-reverbera- 
tory system up to the point at which 
the scale of production would require 
more than three reverberatory furnaces. 
At this point the waste heat steam is 
just about sufficient to supply all power 
for mine and smelter. The additional 
waste heat from a fourth furnace could 
not all be utilized under present condi- 
tions and therefore its value could not 
be credited to the fourth reverberatory. 
To supply it with feed the roaster plant 
and Cottrell plant would be overloaded 
and as dusting at the roasters increases 
as the square of the tonnage per roaster 
day, the loss of values in dust would be 
appreciable. The periods of peak pro- 
duction which require a fourth or fifth 
furnace for the production of matte are 
not sufficiently high to justify further 
capital expenditures which would be re- 
quired to enlarge the roaster and rever- 
beratory departments. These factors to- 
gether with consideration of the fact 
that a blast furnace uses coarse screened 
ore which would entail a cost of 18 cents 
per ton if crushed to minus %-in. size 
for roaster feed, lead us to the use of 
the blast furnace for the larger smelting 
program during periods of peak produc- 
tion. 


General view of Roasters described on page 369 


United Verde Copper Company 


| 
2 
3 


REVERBERATORY 


HISTORY 


AT THE United Verde 
Copper Company’s smelter 
at Jerome, all ores were 
treated in blast furnaces, 
which process left the treat- 
ment of fines, flue dust and 
converter slag unsolved. 
This and the growing popu- 
larity of matte smelting in 
reverberatories, with waste 
heat boilers, decided the 
management to add rever- 
beratories when the new 
smelter was built at Clark- 
dale. 

Three reverbs were built 
with the new Clarkdale 
plant, blown in May 26, 1915, and are 
101 ft. x 19 ft., inside measurements. 

Later when it was decided to add to 
this equipment, larger furnaces were de- 
cided upon. Three were erected between 
the year of 1918 and 1920, and are 101 
ft. x 25 ft., inside measurements. The 
smaller furnaces are numbered 1, 2, and 
3; the larger 4, 5, and 6. 

The furnaces were blown in in the fol- 
lowing order: 

No. 1—July, 1915. No. 4—June, 1920. 
No. 2—Oct., 1916. No. 5—Sept., 1920. 
No. 3—Dec., 1916. No. 6—Mar., 1928. 

Reverbs 1, 2, and 3 were designed for 
center and side charging, but before 4, 5, 
and 6 were built it was decided to adopt 
side wall charging and at the present 
time all furnaces are so equipped. 

Fuel oil was the only fuel used until 
the year of 1919, when the pulverized 
coal plant was completed. Since that 
date the furnaces have been equipped for 
either fuel, and since that time pul- 
verized coal has been used almost ex- 
clusively, although the change to oil can 
be made without loss of smelting time. 
All accessory equipment in the rever- 
beratory group has expanded in pro- 
portion. 

THEORY—PRINCIPLES 

Experience has demonstrated that cer- 
tain conditions are necessary to obtain 
maximum smelting results; some of 
which are enumerated: 

(a) Ores should be crushed to at least 
3-mesh before roasting. 

(b) Different grades of ore that go to 
make up the roaster charge should be 
mixed as intimately as possible and the 
mineralogical as well as the chemical 
composition of the charge must be bal- 
anced. How this is accomplished is de- 
scribed under the article on roasting. 

(c) Calcine should be delivered from 
roasters to reverberatories as hot as pos- 
sible. The average temperature is from 
850° to 900° F. 

(d) Combustion of fuel must be com- 
plete or very slightly on the CO side. 
Not more than .1 to .3 percent CO. This 


SMELTING 


is controlled both by the 
primary air and draft. The 
practice is to use approxi- 
mately 40 cu. ft. of primary 
air per pound of coal and 
maintain a draft of from 
.01 to .025 in. of draft at 
the uptake. 

(e) A grade of matte 
must be maintained that 
will not require over-roast- 
ing at the roaster on the 
one side, and not throw too 
great a burden on the con- 
verters. The rule adopted 
at this plant is to make the 
percent Cu in matte pro- 
duced five times the percent 
of copper in the roaster charge. 

(f) The pulverized coal must be only 
as dry and fine as economy indicates and 
must be injected into the furnace at a 
constant rate and with sufficient turbu- 
lence. The above varies with different 
kinds of coal. If the sub-bituminous coal 
used here at present is dried much lower 
then: 5.5 percent H:O we have much 
trouble with fires in the mill bins. This 
type of coal dried to 5.5 percent H.:0 
flews satisfactorily in screw conveyors, 
feeders and burners. Satisfactory com- 
bustion is had when pulverized to the 
following: 


LOCATION, DESIGN AND CONSTRUCTION 


The relative location of the depart- 
ments allied to the reverbs is shown in 
Figure 1 of the article on the Roaster 
Plant, appearing on page 368 of this 
issue. 

Calcin2, Cottrell dust and flue dust is 
hauled from hoppers under dust cham- 
bers and roasters in bottom discharge 
cars of 25 tons capacity over a curved 
trestle, double tracked, to the reverb 
charge floor. Haulage is by electric trol- 
ley type locomotives. 

Matte is tapped into ladles of 160 cu. 
ft. capacity mounted on a truck, travel- 
ing in matte tunnels and delivered to 
crane in the converter aisle. 

Slag disposal equipment consists of 
225 cu. ft. side dumping slag bowls elec- 
trically operated, generally run in trains 
of three cars, by 25-ton electric locomo- 
tives. 


Molten converter slag is delivered to 
reverbs, by converter cranes, through 
launders introduced in firing end wall of 
the furnaces. 

Pulverized coal is delivered from coal 
plant by a system of screw conveyors 
and stored in steel bins of 60 tons capac- 
ity, each above the burner openings. 


By F. X. Mooney 


GENERAL FOREMAN, 
REVERBERATORY DEPARTMENT 


Fuel oil is piped to all furnaces ready 
for use whenever wanted. 


A conspicuous feature of United Verde 
reverberatories is that there is no droop 
to the arch. In its long dimension it is 
level from the burner end to uptake. 

The dimensions of the furnaces under 
operating conditions are given in Figure 
1. Figures 2, 3, 4 and 5 are exterior 
views of 25-ft. x 101-ft. furnace. 

The furnaces are built on a slag fill, a 
foundation wall approximately 4 ft. high 
and 4 ft. thick of silica brick extends 
from the slag to the top line of the silica 
bottom, at which point the side walls are 
stepped back to 30-in. thickness and the 
end walls to 18 in., at which thickness 
they are carried up to the arch. 

The arch is made of 20-in. silica brick. 

The uptake is the full width of the 
furnace and opens to two separate flues 
connecting to individual waste heat boil- 
ers. A system of cross flues makes it 
possible to connect to two or three waste 
heat boilers; the path of gases being con- 
trolled by a system of water-cooled 
dampers. 

There are two matte tap holes in each 
— located 25 and 31 ft. from skim 
end. 

The tap plate consists of a square 
magnesite block 6 in. x 6 in. x 4 in. per- 
forated with a 2-in. hole set in a copper 
block, which block is fitted into a large 
water-cooled plate 11 ft. x 3% ft. x 4 in. 
thick. 

The slag outlet is in the middle of the 
flue end of the furnace and is equipped 
with water-cooled iron castings. 


The charging pipe hoppers and buck- 
staying is of the standard type, with 
some local adaptations. 

The waste heat boiler plant consists of 
12 Sterling type boilers rated at 713 hp. 
Two other boilers of the same type are 
equipped for direct oil firing. 


PRACTICE 


Distribution of charge in furnace is 
very important. (See Figure 6.) Ap- 
proximately 90 percent of the charge is 
smelted in the 35 ft. nearest the burners. 
Just enough charge is dropped at the 
burner end to keep it fettled. 

Slag skimming is as nearly constant 
as the layout of slag tracks will permit, 
or from 60 to 70 percent of the time. 

Matte tapping is regulated by a sys- 
tem of electric lamp signals from the 
converter floor. The converter foreman 
calls for matte as he needs it. 

Combustion is regulated by gas tests 
and temperatures. A chemist is*always 
at the furnaces on day shift to test the 
flow of coal and make gas tests. 

The draft on furnaces is regulated by 
dampers between boilers and reverb flue. 


United Verde Copper Company 
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Figure 2. Side view of 25 ft. x 101 ft. Reverberatory Furnace 


Figure 3. Top View 


Figure 6. Inside view, veritcally downward (taken from a model with roof removed) showing distribution of side-fed charge 


United Verde Copper Company 
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April, 1930 


Temperature of gases to boilers, 1,950° 
to 2,050° F. 

Temperature of gases from boilers, 
600° to 700° F. 

Liquid converter slag is poured into 
the reverbs from 160 cu. ft. ladies by the 
converter cranes and distributed as 
evenly as possible to the furnaces oper- 
ating. 

Primary air to coal burners is from 
Turbo blowers housed in a_ separate 
building at the coal plant. The pressure 
at blowers is kept between 14 and 15 
ounces. 

Ordinary type coal burners are used, 
supplied by coal dust feeders with 4-in. 
variable speed screw conveyors. 

During the furnace campaign, side 
wall and fettling holes are repaired. A 
high-grade clay fire brick is found to be 
preferable to silica brick for that pur- 
pose, since it does not spall when placed 
in the hot walls. 

The length of furnace campaigns vary 
with the charge. At one time the large 
furnaces made campaigns between arch 
repairs of two years and more; the 
smaller furnaces campaigns of one year 
or more. At present the larger furnaces 
average about one year and the smaller 
type about nine months. There are two 
factors to account for the change, the in- 
creased quantity of fines on the charge, 
and the larger tonnages smelted per fur- 
naceday. The recent years have brought 
flotation concentrates into the furnace 
feed and smelting ore from the mine 
fire zones containing a greater amount 
of fines. 

The operaiing crew, per shift, with 
three furnaces operating, is as follows: 

One shift boss, 3 calcine motormen, 3 
calcine brakemen, 9 furnace tenders, 1 
slag motorman, 1 slag brakeman, 2 clean- 
ing and tending converter slag launders, 
1 operating hoist in matte tunnels, 6 
extra laborers on day shift, cleaning at 
furnaces, tracks and building, 4 men 
working afternoon and night shift clean- 
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Figure 1. Furnace Dimensions 
Costs 


Tramming and weighing charge.. .$0.06 
Tramming slag .05 


Operating wages and bonus....... 
ing connecting flues to waste heat boilers. Shift bosses’ wages.........-+..- 015 
October, 1929, two large and one small redit from waste heat 
furnace in operation, were: — 
Percent Net 40 
Blast farnace dust 14 Switching, crushing cleanings.... .002 
aster flue dust 
Cottrell treater dust........... 5.429 6.7 pressure air = 
Converter flue dust............. 211 0.2 
Dried concentrates ...........+ 2,577 3.4 Repairs—Building, furnace, flues.. ~~ 
Total materials ......... «1088 Limerock—Flux ..... 
‘otal 
Tons wet coal as weighed at Gallup, aie a Total direct charges......... .876 
Tons wet coal after dobucting ivi 
in transit, storage and processing. 10,193 .126 = ‘Ilo = t may be subdivided as 
. t. per ton so rge smeited..... 
Tons molten converter slag treated... 17,000 Refractories ......... errr - 072 
Tons reverberatory matte to convertors.. _—‘17,700 Masons, helpers, laborers..... .036 
Tons reverberatory slag produced........ 84,000 Shops, supplies and labor..... .027 
Per furnace day: 
Charge to large furnaces............. 916 
Charge to small furnaces............. 767 135 
Analyses Cu SiO, Al.O, Fe FeO CaO s 
681 312 68 248 81.7 O09 105 
Molten converter slag 1.82 22.4 cece eee 
Evaporation in waste-heat boilers: 
Pounds of water per pound coal consumed. 4.09 


Above is from feed water temperature or equivalent to 4.99 Ibs. from and at 212° F. 


MANGANESE 


Semi-commercial volatilization tests, 
having for their object the beneficiation 
of a manganese ore which could not be 
used in the iron and steel industry on 
account of an undesirable zinc and lead 
content, have recently been conducted at 
the Intermountain Experiment Station 
of the Bureau of Mines, in cooperation 
with the University of Utah, Salt Lake 
City. After 10 days of experimental 
work, during which time the plant was 
operated continuously, day and night, a 
manganese product was produced which 
met the requirements of the iron blast 
furnace operator in every way. 

Beneficiation of this ore was brought 
about by the addition of diluents and 
by heating to a temperature just below 
the point of fusion of the mixture. The 
zinc and lead were driven off as fumes 
and were collected in bags as the oxides 
of the respective metals. The lead con- 
tent of the ore was reduced from 3 per- 
cent to practically zero; the zinc was 
reduced from 2.7 percent to 0.2 percent. 
In this way, states the Bureau, the ore, 
which is refractory to all other metal- 
lurgical methods of treatment, can be 
converted into a useful saleable material 
and the undesirable constituents, which 
have been removed, are recovered as val- 
uable by-products of the process. 
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CONVERTER DEPARTMENT 
of the United Verde Copper Company 


HISTORY 


EN MAY, 1915, when the smelter at 
Clarkdale was ready to be blown in, the 
equipment in the converter aisle consisted 
of four converter stands and eight shells. 
This equipment, within two years, was 
found to be insufficient to handle the 
matte produced and one additional stand 
was built and three more shells pur- 
chased. After the enlarged production 
program of 1922 was under way, it was 
again found that additional equipment 
was necessary, and three more stands 
were built and three shells added to the 
equipment, making a total of 8 stands 
and 14 shells, which represents today’s 
installation. 

The first crane equipment in 1915, 
consisted of two Morgan cranes to which 
a third was added in 1916. These three 
cranes make up the present equipment. 

Two casting machines, essentially the 
same two as now in use, were in the 
original design, but when No. 1 and No. 
8 converter stands were built in 1924, 
the chain drags from the sump were re- 
versed, so as to make room for the con- 
struction of the stands. 

The length of the converter aisle in 
1915, was 475 ft. An extension of 62% 
ft. was built on the north end in 1917, 
at which time the crane repair bay and 
crane transfer hoist was built. In 1919, 
at the same time the three additional re- 
verberatories were built, an extension of 
165% ft. was built on the south end. 
This makes the present converter aisle 
700 ft. long. The original design called 
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for the skull breaker in the same loca- 
tion as it is now found. 

In 1915, an old Nordberg, a Southwark 
blowing engine, and a Ratteau-Smoot 
steam turbo-blower, which had been used 
at the old smelter in Jerome, were in- 
stalled. As expansion took place in 1917, 
a new Nordberg blowing engine was in- 
stalled. In 1924, a new Allis-Chalmers 
blowing engine was installed. In 1925, 
the old Southwark and the turbo-blower 
were dismantled and were replaced with 
a new Allis-Chalmers engine. From 
1915 to 1918, the ladle equipment con- 
sisted of small 10-ton ladles taken from 
the smelter at Jerome. In 1918, new 160- 
cu. ft. ladles were bought and put into 
service. 


THEORY AND PRINCIPLES 


The problem of the converter depart- 
ment is to blow into copper the matte 
produced by the blast furnace and re- 
verberatory departments, prepare this 
copper for shipment and load it into the 
cars. This involves the problem of treat- 
ing matte varying from 20 percent cop- 
per from the blast furnaces to 35 percent 
copper from the reverberatories. 

The yearly average grade of the matte 
(handled by the converters) since 1922, 
has been very constant holding between 
26 and 27 percent. 

The problem is further complicated by 
the great variations of the SiO: and 
Al:Os contents of the quartz ore used for 
flux. Much of this ore is not ideal con- 
verter fluxing ore but must be used on 
account of its values in gold and silver. 


General View of 
Converter Department 


By J. J. Williams 


GENERAL FOREMAN 
OF CONVERTING 


Depending on the source of the quartz 
the silica content has varied from 45 to 
75 percent. The air supply for converter 
operations has always been satisfactory. 
Due to the great amount of low grade 
matte handled, the tonnage of cleanings 
which the converters have been called 
upon to handle has been excessive. 

Due to the great quantity of compara- 
tively low grade matte, a very large vol- 
ume of converter slag is produced which 
is poured back and retreated by the re- 
verberatories. It has been found neces- 
sary, therefore, to keep the silica con- 
tent of the converter slags as high as 
possible so as to avoid throwing too much 
magnetite and too great a burden on the 
reverberatory department. 


LOCATION, DESIGN AND CONSTRUCTION 


The location of the converter aisle is 
shown in Figure 1 accompanying the 
“Roaster” article on page 368 of. this 
issue. 

The converters, eight in number, are 
of standard Great Falls type, 12 ft. in 
diameter with 16 2-in. tuyeres of the 
standard Allis-Chalmers type. These 
stands are motor driven, each being 
equipped with a 50-hp. motor, with re- 
versible control, driving through worm 
and bull gear. Accompanying this article 
is a photograph of the converters. 

The converter aisle is 700 ft. long and 
52 ft. wide. The crane rails are 45 ft. 
from floor and the crane bridge span is 
52 ft. The bales used for handling the 
matte and slag ladles are of laminated 
construction locally made. There are 12 
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ladles of cast steel, 160 cu. ft. capacity, 
used for transporting matte and con- 
verter slag. Under each converter stand 
is located a boat made of boiler plate 9 
ft. square, 3 ft. high, to catch any spill- 
age or slag discharged from the con- 
verter. The department is also supplied 
with 12 2%-ton “cleanings” boats for 
handling cold slag and copper chips back 
into the converters. There are also two 
10-ft. dust boats for handling hood clean- 
ings from behind the converters. Three 
cast steel collar pullers of the Taylor 
type are used to keep the converter 
throats clean. 

The McGregor skull breaker, located in 
the south quarter of the aisle, con- 
structed by the Allis-Chalmers Company 
when the smelter was first built, is of 
pile driver type, and has given very sat- 
isfactory service during the 14 years of 
operation. The slag broken by the skull 
breaker through grating with 12-in. aper- 
tures, falls into standard gauge railroad 
cars, and is hauled back to the crushing 
plant. 

The gases from the converters escape 
through a portable hood into a common 
smoke box which discharges into a bal- 
loon flue leading to the blast furnace dust 
chamber and from there to the Cottrell 
smoke treater. This balloon flue is 
cleaned with a drag chain, motor driven, 
delivering the accumulated dust into a 
convenient place for rehandling. 

Air is supplied to the stands through a 
common blast pipe, 36 in. in diameter, 
from which 10-in. laterals lead to each 
stand. The air is controlled by a slide 
valve. In order to prevent as far as 
possible the entrance of excess air into 
the smoke box system, automatic 
dampers are installed above each con- 
verter. These are so designed that they 
automatically close when the air is shut 
off from the converter and open as soon 
as the control valve is opened. Above 
the smoke box are located the bins for 
the quartz flux. The flux is transported 
from the storage bins by motor and 20- 
ton cars to a 100-ton storage bin, and 
from there to the flux bins above the con- 
verters by an elevator and conveyor sys- 
tem and from these charged into the con- 
verter when desired, through a 14-in. 
pipe leading from the bin, over the porta- 
ble hood, into the mouth of the converter. 

As mentioned in the history of the con- 
verter department the converters are 
served by two Morgan cranes with a 
third kept in reserve in case of a break- 
down on either operating unit. The 
cranes are 40-ton, with two 40-ton hoists. 
The main hoist is threaded with 460 ft. 
of %-in. 6-37 blue center Roebling steel 
extra flexible cable. The auxiliary hoist 
is equipped with 520 ft. of %-in. 6-37 
blue center Roebling steel cable. Al- 
though the term “mainhoist” and “aux- 
iliary hoist” is used, it must be under- 
stood that each hoist has the same power 
and is used for any work interchange- 
ably. 

Plastic clay is mixed in a mill of the 
Chilean type at the north end of the 
aisle. The mud used in the different de- 
partments is transported to a convenient 
platform by the cranes. 


PRACTICE 
The practice at the United Verde Cop- 
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per Company has little to 
distinguish it from usual 
converter operations. The 
method used is to blow two 
matte taps successively 
nearly high with the re- 
quired amount of silica to 
make about a 24 percent 
silica slag. As required, 
slag is skimmed from the 
converter, more flux added 
and the blow continued. 
Then the third tap of matte 
is added and blown with 
much less silica flux than 
used with the first two; the 
slag skimmed off when nec- 
essary, and the total metal blown high to 
the white metal stage. This operation is 
carried on in two or three converters at 
the same time and when all the metal is 
high and skimmed clean, it is transferred 
into one converter and blown to blister 
copper. 

During the whole of this operation the 
converter is constantly punched and the 
tuyeres kept clean. Up to the point in 
the operation before the transfers are 
made into one shell for the finishing 
blow, cold cleanings from the floor con- 
taining copper values are added, thus 
utilizing the excess heat from the chemi- 
cal reactions for the smelting of high 
grade cleanings, and also preserving the 
magnesite brick of the linings by deposit- 
ing thereon a thin layer of magnetite. 
The finished copper is then poured into 
the copper ladle, transferred to the cast- 
ing machine and poured into bars. These 
are cooled, cleaned and loaded into stand- 
ard railroad cars, and are ready for ship- 
ment to the refinery. 

The crew necessary to operate a shift 
in the converter aisle at times of normal 
production, is made up of a shift boss, 
three to four skimmers, six to eight 
punchers, three cranemen, four crane at- 
tendants and about 10 laborers. 


TREATMENT AND PRODUCTION 


An analysis of the matte from smelt- 
ing units is as follows: 


REVERBERATORY MATTE 


Percent 
28. 
24.8 

BLAST FURNACE MATTE 

Percent 


Percent 
66.7 
2.0 
Average converter flux: 
Percent 
6 58.0 
13.3 
Average analysis of cleaning 
Percent 
17.0 
41.3 


averaged 12 million pounds 
per month. The average 
analysis of which shows: 


Percent 
99.30 
31.1 
0.90 


To produce this copper 
the converter handled about 
23,000 tons of reverberatory 
matte and used approxi- 
mately 9,000 tons of con- 
verter flux monthly. This 
produced about 18,000 tons 
of converter slag monthly, 
which was returned to and 
retreated by the reverbera- 
tories. The air required monthly for the 
converter operation averages 1,740 mil- 
lion cu. ft., showing a consumption of 
about 290,000 cu. ft. per ton of bullion 
produced. In comparison, this air con- 
sumption with other plants using large 
converters, these figures compare very 
favorably. In fact we fail to find any 
other plant which exceeds ours in effi- 
ciency of utilization of air. 


Costs 
For converting a ton of copper: 
Comverter 6.5655 
1.7499 
CONCLUSIONS 


Although the cost of producing a ton 
of bullion in the converter department 
of the United Verde Copper Company 
may seem to be high in comparison with 
other smelters, it must be remembered 
that this operation handles a great quan- 
tity of comparatively low grade matte in 
small converter vessels. Due to the ton- 
nage handled during high production 
periods, little time is allowed the skim- 
mer to handle his converters carefully 
enough to get the longest life and clean- 
est results from his operation. The 
amount of slag and matte transported by 
the cranes in connection with the other 
work demanded of them, cause a consid- 
erable delay in the continuity of the con- 
verter operation. In conjunction with 
these facts, the very erratic silica con- 
tent of the flux available for the con- 
verters, and the fact that the Converter 
Department in times of forced produc- 
tion is the “neck of the bottle,” causes 
the operation to be more expensive and 
less efficient than could be desired. Dur- 
ing periods of lower production there is 
no doubt that the cost per ton of bullion 
will compare very favorably with any 
other smelter handling the same grade 
of matte. 


The Bureau of Mines has published re- 
cently an information circular (No. 6246) 
entitled “Data on Metal Mine Ventilation 
in 1929,” by D. Harrington. It discusses 
conditions brought to light during the 
year concerning factors in metal mine 
ventilation; deals with occurrence of 
gases, effect of blasting on air, fires— 
their causes and the methods of prevent- 
ing and handling them, air conditioning, 
health as effected by ventilation and up- 
to-date methods of forwarding and con- 
trolling air flow. 
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RESEARCH 


at the United Verde 


Tue problems demanding research at 
the United Verde can be best under- 
stood if the ore is first described. ‘Ihe 
ore deposit is a huge crescent shaped 
pipe of varying cross-section inclined at 
a high angle. Most of the main crescent 
consists of microcrystalline massive py- 
ritic ore carrying copper and zinc min- 
erals, mainly chalcopyrite and marmatite. 
A portion of the ore is disseminated in 
the schist which is the main rock re- 
placed by ore. Even in the massive py- 
ritic ore the schistosity of the original 
rock is usually evident. 

Flotation concentration has in the past 
been practiced mainly on the dissemi- 
nated schist and the main bulk of cop- 
per production has been from the more 
massive ore. In portions of the deposit 
are to be found sufficient silicious ore to 
act as smelter flux for the heavy iron 
ore. In earlier days the mine was re- 
’ garded as one “long” on iron and “short” 
on silica for properly balanced smelting 
but this is not true at present. Contin- 
ually increasing rejection of pyrite by 
differential flotation may swing the bal- 
ance the other way. ™ 

The reasons why the massive pyritic 
ore has not been previously concentrated 
by flotation are as follows: The grind- 
ing problem is terrific. On an average 
the ore must be ground to pass 800 mesh 
to obtain over 90 percent liberation of 
the copper and zinc minerals from pyrite. 
As 300 mesh is about the commercial 
limit, that portion of the ore which fails 
to pass 800 mesh will contain much mid- 
dling and concentration will be a com- 
promise, at best. Another reason for 
failure to adapt the flotation process has 
been the peculiar frothing characteristics 
of the ore. To the unpracticed eye noth- 
ing is noticeable in a laboratory size 
machine but in the large scale the ore 
“over-froths,” with most ordinary flota- 
tion reagents. 

The research problems at the United 
Verde may now be stated: 

(1) To develop flotation reagents bet- 
ter adapted to the frothing characteris- 
tics of the ore. 

(2) To study the grinding problem and 
develop flotation treatment of the mas- 
sive copper ore. 

(3) To adapt flotation to the recovery 
of the zinc minerals, either in a separate 
product or in a mixed product from 
which subsequent metallurgical processes 
could recover the zinc. 

(4) To either mitigate or abate the 
nuisance created by the large amount of 
sulphur smoke released during smelting. 

(5) To consider means of recovering a 
part or all of the sulphur and iron in 
the ore, now wasted in large quantities. 
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By Oliver C. Ralston 
DIRECTOR OF RESEARCH 


The frothing problem solved 
itself during investigation of a 
wide series of frothing and col- 
lecting reagents. The usual 
condition being one of over- 
frothing, the operating and re- 
search staff were always watch- 
ing for the reverse condition of 
underfrothing or over-floccula- 
tion. Several reagents were dis- 
covered which caused over-floc- 
culation and then by proper pro- 
portioning of an over-flocculating reagent 
with an over-frothing reagent excellent 
control over the working characteristics 
of the flotation froth was obtained. 
While the two types of froth are known 
to operators their causes were obscure. 
Also mixtures of reagents were known 
but the reasons why mixtures worked 
better were not known. A patent has 
therefore been applied for covering con- 
trol by this means. In the present mill 
circuit the sodium ethyl xanthate causes 
over-frothing while potassium amyl xan- 
thate is used as the over-flocculator. 

A word of explanation about over-floc- 
culation may be needed. An over-floccu- 
lated froth forms from flotable minerals 
which rise to the surface in large 
feathery floccules. Minerals which repel 
water can do so more effectively if they 
gather together in floccules or “rasp- 
berries,” the condition of flocculation be- 
ing one where each particle is less effec- 
tively surrounded by water. If floccules 
are very large they interlock in a froth 
and draw together so tightly that each 
bubble acquires too heavy a load. Excess 
air merely goes through the over-bur- 
dened froth, water gradually drains from 
it and large patches of froth lose air 
until they sink and must be broken up 
again and rafted to the surface with new 
air. In the reverse condition, over-froth- 
ing or under-flocculation, the froth is 
voluminous and poorly loaded and works 
best in cells where it is allowed to ac- 
cumulate for some time before discharge 
(providing space is available) in order 
to drain and drop more of the undesired 
mineral. 


The grinding problem was attacked by 
the aid of the microscope, samples of dif- 
ferent grinds being sized or elutriated, 
the sizes analyzed and also briquetted in 
suitable binders for preparation of 
polished sections. Whereas a polished 
section of solid ore often caused undue 
alarm about the probable grinding 
needed, a polished section of individual 
grains produced by grinding often 
showed that a commercial quantity of 
the desired minerals was freed, the re- 
maining locked mineral if included in 
the concentrate did not contaminate it 


beyond an acceptable 
grade. lt was very 
uennitely established 
tnat flotation middling 
reyected during retreat- 
lucent uf concentrate 
contained a high per- 
centage of locked 
grains and was there- 
tore a true middling. 
This is useful knowl- 
edge. During the siz- 
ing work, elutriation 
products were prepared 
in which the sulphide 
minerals were present 
in 1,600 mesh size and 
were briquetted and studied separately. 
This is close to the limit of resolution 
by optical methods when using the vis- 
ible spectrum. 

Following this study more grinding 
equipment was placed in the flotation 
concentrator and increasing amounts of 
massive sulphide ore added to the dis- 
seminated schist which does not require 
the grinding demanded by the massive 
ore. At present, as high as 30 percent 
pyrite is found in the feed and the pro- 
portion can be increased if tonnage is 
cut sufficiently to produce the necessary 
grind. Expansion of the concentrator to 
take an increasing tonnage of pyritic 
ore is under way. 

Separate flotation of the zinc minerals 
was a more difficult problem. Not until 
control of the froth was obtained could 
any differential separation of zinc and 
copper minerals be attained. However, 
the reagents which were satisfactory 
with the schistose ore proved to be well 
adapted to the massive zincy ores. None 
of the zinc ore is free of copper and none 
of the copper ore is free of zinc. A 
certain portion of the pyritic mass con- 
tains both high zinc and copper. Clean 
fresh sulphide ore from deep under- 
ground was found to separate easily. 
The copper was present as chalcopyrite 
which floated easily while the zinc was 
present as marmatite of about 10 percent 
FeS content and required activation with 
copper sulphate to encourage it to float. 

Activation of the marmatite was de- 
layed until after chalcopyrite could be 
floated off. A study of activation showed 
that the zinc sulphide particles became 
coated with copper sulphide by reaction 
with the soluble copper salts and the 
flotation reagents adapted to flotation of 
copper minerals were then efficient in 
flotation. 


A special problem was encountered in 
the upper level ores where oxidation of 
the surface ore had caused ‘solutions of 
copper sulphate to descend through the 
ore beneath, reacting and leaving chal- 
cocite, covelite and bornite in small to 
large portions in the zinc ore. Differen- 
tial separation of such ore is almost im- 
possible. Addition of chalcocite to an 
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otherwise well behaved clean zinc-copper 
ore will activate the marmatite particles 
to almost the same flotability as the chal- 
copyrite, even exceeding it slightly. Ore 
which has been near a mine fire zone is 
likewise “self-activated” and permits of 
preparation only of a buik copper-zinc 
concentrate.’ Fresh ore after standing a 
year subjected to atmospheric influences 
acquires increasing activation of the 
marmatite but the use of cyanides will 
restore it to proper condition. A study 
of the action of cyanides showed that 
the principal action was to clean the min- 
eral surfaces by dissolving films. Not 
only could activated marmatite be 
cleaned by a cyanide solution and thereby 
de-activated, but the flotation of chalco- 
pyrite was enhanced by this cleaning and 
also the silver and gold minerals could 
be bettered in their flotation character- 
istics. Excess cyanide is a detriment 
but if used only in amounts sufficient for 
dissolving slight films, as is the usual 
practice when using cyanide, it could be 
left in the pulp without difficulty. For 
badly filmed mineral particles larger 
amounts of cyanide are needed and the 
excess cyanide, or its reaction products, 
must be removed and fresh water sub- 
stituted. In other words, it was found 
that a regular hydrometallurgical oper- 
ation could be performed and thereby 
leave a clean ore ready for differential 
separation. This new understanding of 
the action of cyanide in differential flo- 
tation increases one’s control of the op- 
eration. 


For the past year a test mill rated at 
500-lb. daily capacity has been in opera- 
tion on ore from various portions of the 
mine, collecting data for construction. 
Usually it is operated at 200 lbs. per 
hour as means have been found for feed- 
ing reagents steadily in sufficiently small 
amounts to permit this. 

An extension of the concentrator, the 
first zinc concentrating unit, is now 
under construction. 


The sulphur problem of the smelter is 
well on the way toward solution. When 
smelting as high as 5,000 tons charge 
daily, a huge amount of sulphur dioxide 
is vented but with increasing diversion 
of pyritic ore to the flotation concentra- 
tor more and more pyrite is going into 
tailing and is not being smelted. With 
the copper ores about 70 percent rejec- 
tion of pyrite into the mill tailing can 
be attained and with the zinc ores, 90 
percent. 

In addition, a certain amount of work 
has been done on conversion into useful 
products of part of the sulphur which 
must enter the smelter. Sulphuric acid 
can not be shipped to any available mar- 
ket. Likewise the present markets for 
liquid sulphur dioxide are too far distant 
to make such a venture attractive. Ele- 
mental sulphur seems to be the only 
product which could be shipped any dis- 
tance to a market sufficiently large to 
assure sales. Most sulphur recovery 
processes call for large amounts of fuel. 
Unfortunately, at Clarkdale all forms of 
fuel are relatively expensive. Therefore, 
several processes have been under inves- 
tigation which do not call for fuel and 
which use only intermediate products al- 
ready available in the smelter. Tech- 
nical success has been attained but the 
economic aspect of the problem is still 
far from being reassuring. The large 
mitigation of the sulphur nuisance 
through increased flotation concentration 
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of the ore will probably prove to be suf- 
ficient solution of the problem. 

While some study of iron recovery has 
been made, nearly all available resources 
have been expended on the probiems dis- 
cussed above. Yet, it is recognized that 
a large tonnage of iron is ultimately 
slagged which during the process of 
smelting can be brought to intermediate 
products of high iron concentration, if 
desired. 

The conversion of zinc-bearing prod- 
ucts to metallic zinc is being studied. 
Apparently electrolytic conversion of 
concentrated zinc products is the best 
metallurgy. Zinc concentrate of 45 per- 
cent Zn and 2 percent Cu can be pre- 
pared and it is possible that the grade 
will ultimately be higher than this. The 
copper concentrate prepared from the 
zinc ore contains about 15 percent Cu and 
8 to 10 percent zinc. This must be 
smelted together with residue from the 
electrolytic zinc plant, and the molten 
products de-zinced. Several adaptations 
of the regular copper converter to the 
de-zincing of molten products have been 
studied. One period of operation in a 
12-ft. Great Falls type converter has 
shown that by proper manipulation as 
much as 55 percent of the zinc in such 
a charge can be fumed off and recovered 
as zinc oxide without the use of any 
fuel beyond the burning of the iron and 
sulphur in the charge. Another smaller 
converter of special design with up to 
10 tons capacity, has been used in study 
of de-zincing with various reducing 
agents blown through the charge. A 
combination of copper matte and slag 
can be more easily de-zinced than either 
alone. The ability to de-zinc a molten 
charge permits less care in concentra- 
tion and less care in roasting zine con- 
centrate and leaching the soluble zinc. 
The de-zincing converter makes up for 
the shortcomings of previous operations 
and permits cost cutting in all of them. 

The electrolytic conversion of zine con- 
centrate and zinc oxide fume into metal 
is soon to be studied in a 200-lb. per day 
pilot plant. It is already known that the 
principal difficult impurities to handle 
are antimony, tin, nickel, and _ ger- 
manium. There is also an unusual 
amount of copper in the unpurified solu- 
tions. New methods of purification are 
being studied. 

The above outlines the main activities 
of the United Verde research department. 
Numerous other smaller matters occupy 
attention. Treatment of ores offered 
from other mines must be studied. Any 
unusual happening in the smelter is 
likely to call for work from the research 
department. Failure of parts of ma- 
chinery demand metallographic examina- 
tion. The department has participated 
in the development of rammed linings 
for basic converters, an innovation which 
is still in rapid state of change and im- 
provement. Metallurgy is never so well 
done that there is not plenty of oppor- 
tunity to devise means of improving it. 

Housing of the research work is some- 
what different than in the usual research 
department. A small brick building at 
Clarkdale accommodates the headquar- 
ters and most of the work is done in 
temporary shacks or in spare space of 
other buildings. Each job is so placed 
that adequate services and supplies are 
available. The flotation test mill is 


housed in space left for a spare filter in 
the flotation concentrate filter building. 
The de-zincing converter is placed under 
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the foundry crane-way and is served by 
railway tracks coming direct from the 
reverberatory furnaces and also from the 
ore bins. The electroiytic zinc pilot plant 
is adjacent to the power house. By this 
organization an expensive permanent re- 
search laboratory building is not needed. 
The headquarters building contains main 
office, director’s office, library and conter- 
ence room, microscopic laboratory, a 
medium sized generai laboratory with 
glass blowing bench and torches for 
small welding, cutting, brazing, lead 
burning or quartz blowing, and a hood 
with four hot plates for special analyti- 
cal work or smail scale experimental 
work. The south side of the headquar- 
ters building is a covered porch with 
cement floor which serves as an out-door 
laboratory for most of the year in the 
equable climate and also permits of using 
small oil or coal fired furnaces without 
creating the usual sooty or smokey con- 
dition that these furnaces cause in-doort 
All analytical work except special deter- 
minations is referred to the assay office 
of the smelter. Most of the shop work is 
done by machine, boiler, blacksmith, car- 
penter, electric, paint or pattern shops 
or by the foundry, facilities being avail- 
able for building almost anything needed, 
Occasional day labor is supplied by the 
smelter labor gang. With the exception 
of one clerk-stenographer and a part- 
time janitor, every one of the 15 em- 
ployes of the research department is a 
technical man doing productive work. 


APPLYING VARIOUS GEOPHYSICAL 
METHODS OF PROSPECTING TO 
SAME TERRITORY 


_ The comparative advantages of apply- 
ing several geophysical methods of pros- 
pecting to the same territory are dis- 
cussed in Information Circular 6235, by 
F. W. Lee, senior physicist, recently pub- 
lished by the United States Bureau of 
Mines. The paper is written primarily 
for the mine operator who contemplates 
the employment of geophysical methods 
for determining the lateral extensions of 
known ore bodies and adjacent areas of 
mineralization. It represents the com- 
bined results of investigations conducted 
by the Canadian Geological Survey and 
the United States Bureau of Mines in the 
Sudbury District of Canada, the work 
being done on portions of the Falcon- 
bridge and Errington properties in this 
region. 

The geophysical methods employed in- 
volved magnetometer, self-potential, and 
resisivity measurements. The advan- 
tages, as well as disadvantages, of the 
several methods applied to this territory 
with its diverse geological conditions are 
explained and discussed, and the results 
of these methods are illustrated by two 
concrete examples which show how cer- 
tain geological factors may influence 
these results. The results of the inves- 
tigation show the advisability of first 
making a preliminary geophysical sur- 
vey, in order to test the particular value 
of each method in a given area. 

Attention is called to certain criteria 
that may be used for the evaluation of 
geophysical data and which may indicate 
when the results are valuable, when 
doubtful, and when worthless. Were the 
geophysical prospecting companies to 
furnish the mine operator with more 
data in their geophysical reports than 
mere maps and charts of supposed min- 
eralization, this would do much to invoke 
mutual confidence, it is pointed out. 
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Figure 1. Fine veins of chalcopyrite (gray), 
in a groundmass of pyrite (white). Squares 
are 0.019 mm.=800 mesh 


Ore-Dressing MIcROscoPry 


WHEN the flotation re- 
search work of United 
Verde copper-zine ores was 
being planned, prior to the 
organization of the research 
department, it was antici- 
ated that difficulties would 
e encountered because of 
the extremely fine texture 
of these ores. With the 
naked eye it was often im- 
possible even to differenti- 
ate between minerals. It 
was thought that the re- 
flecting microscope might 
be of help, and in order not 
to overlook any tool that 
would aid in the work a well-equipped 
microscopic laboratory was included as 
part of the flotation equipment. 
Although the reflecting microscope had 
been suggested innumerable times in the 
technical press as an instrument that 
could be applied with profit in the solu- 
tion of ore-dressing problems, its actual 
use in this field appears to have been 
limited, judging from the very few papers 
that have appeared in the literature. 
R. E. Head stands almost alone in this 
field, and his experience was adopted as 
our starting point. We started, there- 
fore, with a practically clean slate, work- 
ing out or adapting methods and corre- 
lating structures under the microscope in 
terms of flotation causes and effects. 
The microscopic laboratory consists of 
three small rooms in the research head- 
quarters building. The main room con- 
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at United Verde 


Figure 2. Crystals of pyrite (white), in a 
groundmass of marmatite (gray). Squares 
are 0.019 mm.=800 mesh 


By Morris Slavin 


tains the optical bench and 
photomicrographic appara- 
tus, files for specimens, 
closets for accessories, and 
a large workbench. The 
polishing room contains the 
polishing machine, a sink, 
and the apparatus for im- 
bedding crushed mineral 
grains in  bakelite. The 
third room is a photographic 
darkroom. 

The equipment was chosen 
with the help of Mr. R. E. 
Head, of the Salt Lake City 
station of the Bureau of 
Mines. The microscope is a 
Leitz metallurgical type MO 
with a set of apochromatic objectives 
ranging in focal length from 32 mm. to 
2 mm. oil immersion. The apochromatic 
objectives have been found to be very 
satisfactory for, although more expensive 
than the usual achromatic type, with their 
high corrections for color it has been 
possible to determine without difficulty 
the colors of very small mineral areas, 
a prime necessity in the identification of 
minerals. A low-power Leitz binocular 
microscope for examining rough mineral 
surfaces and performing other work 
ordinarily done with less convenience 
with a hand lens, is included. An optical 
bench and camera, together with various 
accessories, complete the optical equip- 
ment. 

The polishing machine, made by the 
Warner & Swazey Company for general 
metallographic work, has four horizontal 
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laps driven by a countershaft through 
friction drives and with provision for 
changing the speeds. For our purposes 
it was necessary to increase the speed 
range by replacing the driven pulley with 
a smaller one, and to substitute a plain 
cast-steel disk for the carborundun wheel 
accompanying the machine. 

The United Verde ores, with the ex- 
ception of the schist ore now being con- 
centrated, are all of the heavy sulfide 
type. They are classified for testing pur- 
poses as high zine or high copper ores, 
although none are entirely free of either 
of these two metals. The copper occurs 
most frequently as chalcopyrite in the 
form of narrow, ragged-edged veins dis- 
seminated through a massive pyrite 
groundmass. Figure 1 shows a typical 
structure. The zinc occurs as the ferru- 
ginous variety of sphalerite known as 
marmatite, whose composition, deter- 
mined by means of a quantitative esti- 
mation with the microscope, corresponds 
to the formula 8 Zn S. FeS. Our marma- 
tite has, in general, the same structure 
as the chalcopyrite, although it occurs 
also in larger masses, which, however, 
invariably contain scattered crystals of 
pyrite in the form of tiny cubes (Figure 
2). The texture, therefore, is just as 
fine as in the case of the chalcopyrite. 

The first work consisted in polishing 
and examining a large number of hand 
specimens taken from various parts of 
the mine. From this we were able to 
learn the mode of occurance of the copper 
and zinc. the minerals present in the 
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ore,* and a rough estimate of the degree 
of intergrowth, or texture. 

Polishing and examining individual 
hand specimens is a long and tedious 
process. Besides, this method of exami- 
nation suffers from two serious defects; 
first, a very large number of specimens 
must be viewed in order to give a fair 
sample of the ore; and, second, it gives 
only partial indication of the degree of 
grinding necessary to make a satisfactory 
flotation feed. Consideration of the 
second objection immediately leads to the 
conclusion that the only way to determine 
how readily an ore liberates in grinding 
is to grind it. If, then, we could grind 
carefully taken samples to various de- 
grees of fineness and find some means 
of examining the crushed grains to de- 
termine the degree of liberation of the 
various minerals, the second objection 
would be overcome directly, and the first, 
relating to sampling, indirectly, for view- 
ing several thousand grains taken from 
a carefully mixed sample is both easier 
and the results are more representative 
than viewing a score or a hundred hand 
specimens taken at random. 

The problem of viewing the tiny 
crushed grains was solved by mounting 
them in a bakelite matrix or binder jf 
and polishing the whole mass. The min- 
eral grains in the polished surface ap- 
pear in section, the areas being on the 
average a quantitative volumetric rep- 
resentation of the various minerals pres- 
ent. An obvious objection is that while 
the grains are examined in section the 
flotation process is based on surface phe- 
nomena, and it is the surface, therefore, 
that is of interest. This is true, but the 
condition of the surfaces can be inferred 
from the appearance of the section; be- 
sides, it is impossible, at least with our 
ores, to differentiate between minerals by 
observation on the surfaces of any but 
the very largest grains of a grind suit- 
able for flotation, whereas in the case 
of briquetted grains, particles of the 
order of one micron diameter can be 
polished and the color of the section sur- 
face, and therefore the minerals, distin- 
guished. 

A more serious objection to this method 
of examining crushed grains in a bri- 
quette is the impossibility of knowing 
the composition of the portions of the 
grains which were ground off to form 
the section and the portions which lie 
below the polished surface. A grain, 
therefore, which in section appears to 
consist of but one mineral may in reality 
be made up of several minerals, although 
a grain which appears locked—that is, 
composed of more than one mineral—can 
be nothing but what it appears to be. 
Due allowance in estimating liberation 
is made on account of this imperfection 
in the method. 

The briquetting method has been ex- 
tended to coarse grains (minus 6-mesh, 
plus 35-mesh) also. This size is im- 
bedded in a hard brown wax confined in 
brass rings of about 1% in. inside di- 
ameter and polished in the usual way. 
The edge of the ring is bevelled to pre- 
vent catching in the polishing cloths. In 
our case these grains are large enough 
to exhibit all the original structures of 
the ore that the hand specimens show, 


* The method of determining the opaque min- 
erals is described, with tables, in Davy and Farn- 
ham “Microscopic Examination of the Ore 
Minerals,” McGraw-Hill (1920). 


+ The method and apparatus are described in a 
paper by R. E. Head and Morris Slavin, “A New 
Development in the Preparation of Barquetted 
Mineral Grains.” (Soon to appear in the Eng. 
and M. J.) 
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and the work of mounting and polishing 
is trifling compared to polishing a like 
number of hand specimens. 

The procedure for the preliminary 
examination of an ore can be outlined as 
follows: The sample for flotation testing 
is delivered from the mine in large car- 
bide cans. It is reduced in a jaw crusher 
and rolls to —6-mesh (the size for flota- 
tion testing) and riffled down to about 
1,500 grams. The main bulk of the 
sample goes to the flotation laboratory, 
the 1,500-gram portion is riffled once 
more, one-half going to the assay office 
and the other half is used for the micro- 
scopic examination. This last portion is 
sized by screening from +35 to —300 
mesh. 

The +35-mesh fraction is mounted in 
brown wax in a brass ring, as described 
above, polished and examined. In this 
way the general characteristics of the 
ore are learned and the minerals present 
determined. With this information the 
quantitative mineral composition can be 
calculated from the assays. 

The remaining sizes are individually 
briquetted in bakelite and examined for 
liberation of minerals. Viewing a series 
of sizes in this manner, in the order of 
decreasing size, the first few may show 
no appreciable unlocking, then one is 
encountered which shows signs that at 
this size some liberation has taken place, 
and the remaining sizes show an increas- 
ing proportion of liberation, until, pre- 
sumably, a size is reached which contains 
no locked mineral, although with United 
Verde ores this size has never been 
reached, as it is far beyond the finest 
available sieve and our supplementary 
sizing methods do not reach to it. The 
size at which the ore begins to liberate 
is taken as the size to which to grind. 
This estimate is checked and changed, if 
necessary, when the flotation test prod- 
ucts are examined. 

Microscopic examination proceeds 
parallel with flotation testing. Products 
of the more promising tests are mounted 
in bakelite and examined, with the chief 
attention given to the state of liberation 
of the minerals in the various products. 

Our principal problem is the rejection 
of pyrite without entailing too great a 
loss of copper and zinc. As the inter- 
growth of the chalcopyrite and marma- 
tite is mainly with the pyritic ground- 
mass, a large proportion of chalcopyrite- 
pyrite and marmatite-pyrite middlings 
form on grinding, and this requires a 
delicate balance in grading up of the 
concentrates in order that the concentrate 
shall be sufficiently high grade without 
too great a loss in the tailing. Pyrite 
can be rejected without difficulty to any 
degree by the use of lime, but too great 
a rejection results in dropping of the 
middling grains of which chalcopyrite or 
marmatite is a part. This balance of 
concentrate grade against tailing loss 
can be checked very neatly by means of 
the microscope. 

This study of locked grains and their 
effect on flotation has led us to set up 
certain criteria in terms of middlings. 
A good concentrate is one which contains 
no free gangue grains (principally pyrite, 
in our case). As middling grains are 
wanted in the concentrate, their presence 
there is not considered detrimental. A 
good tailing is defined as one containing 
no free grains of the mineral being con- 
centrated, and only a small proportion of 
the middling grains. Intermediate prod- 


ucts are rated on the same basis, with 
due allowance made as to whether their 
position is toward the concentrate and 
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of the flotation series or the tailing end. 
The intermediate products toward the 
tailing end (second concentrate, cleaner 
tail) should contain less free mineral 
than those close to the final concentrate 
(recleaner tail). 
_ It has been possible, by examining tail- 
ings in this way, to distinguish flotation 
tests that are poor. This is evidenced by 
the appearance of free valuable mineral 
in the tailing. If the tailing contains no 
such free mineral and its assay value in 
copper and zinc is still too high, this is 
an indication that further grinding is 
necessary. A similar examination of the 
concentrate immediately reveals whether 
further cleaning steps could raise the 
grade without sacrifice in recovery. In 
this way series of tests can be checked 
and the action of various changes of 
reagents and of flotation conditions de- 
termined. 

To summarize, then, the work of the 
microscopic laboratory— 


(1) The general structure of the ore is 
determined. 
_ (2) The quantitative mineral composi- 
tion is calculated from the assays. 

(3) A preliminary estimate of the fine- 
ness of grind is made. 

(4) The products of flotation tests are 
examined for: 

A. General efficiency of the test. 

B. Suitability of grind. 

C. Possibility of grading up to the con- 

_ centrate by further cleaning. 
D. Direction which succeeding tests 
should take. 


The microscope has been of help in 
solving other, more special problems, 
which lack of space precludes from de- 
scribing here, but the main bulk of the 
work has been as outlined above. Its 
great use has been in abolishing a large 
part of the uncertainties as to what 
actually takes place in a flotation circuit, 
enabling the operator to devote his 
thought to the remaining uncertainties 
of this puzzling process. 

_The microscopic laboratory is also pro- 
vided with a petrographic microscope for 
study of transparent minerals and slags. 
All manner of service is given, including 
metallographic examination of alloys, 
but are not discussed under the subject 
of the present paper. 


REPORT ON CAESIUM, RUBIDIUM 
AND LITHIUM 


A report on the characteristics, occur- 
rence and uses of “Caesium, Rubidium 
and Lithium” has been issued by the Bu- 
reau of Mines as Information Circular 
6215, by R. M. Santmyers, mineral spe- 
cialist. The minerals from which cae- 
sium, rubidium and lithium may be ex- 
tracted occur in only a few regions in the 
United States, principally in California, 
South Dakota, New Mexico and Maine, 
and although distributed rather widely in 
nature, the known minerals and deposits 
rich enough to furnish large supplies are 
few. Most of the minerals contain at 
least a trace of all three elements. 


CADMIUM RESEARCH 


Because of the increasing importance 
of cadmium, research on the recovery of 
cadmium from zine mineral concentrates 
is being conducted at the Intermountain 
Experiment Station of the Bureau of 
Mines, in cooperation with the University 
of Utah. 


United Verde Copper Company 


United Verde 
Power House 


Power generating equip- 
ment of the United Verde 
Copper Company has gone 
through various stages of 
development as the plant 
has grown, the first instal- 
lation in 1915 consisting of 
six waste heat boilers tak- 
ing waste heat from three 
reverberatories then in- 
stalled, and two Parker 
direct fired boilers supply- 
ing steam for various blow- 
ing engines and turbo gen- 
erators, most of .which were 
moved to Clarkdale from 
the old plant at Jerome. 

The power plant produces air for blast 
furnaces and converters, and electric 
power for use at the smelter and mine, 
as well as a small amount of steam for 
heating the various offices and shops in 
the plant, and the major portion of the 
steam is developed from waste gases 
from the reverberatory furnaces. As 
these furnaces operate at a uniform rate 
of 24 hours per day, while the power 
demands vary from time to time, most of 
the demand ordinarily coming in the 
day shift, the result is that without 
proper co-ordination it would be neces- 
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Interior Views of the Power House, looking 
North, on the left; and on the right, South 


and EQUIPMENT 


sary to waste considerable 
amounts of steam at night 
and either burn fuel under 
the direct fired boilers or 
purchase power from out- 
side sources during the 
period of high demand. Ac- 
cordingly, one of the prob- 
lems of the Operating De- 
partment is to equalize as 
much as possible the de- 
mand on the power plant 
to flatten out the demand 
curve. It is, of course, im- 
possible to provide a uni- 
form load coinciding with 
the steam production and a 
connection is provided with the power 
lines of the Arizona Power Company and 
close contact is established with their 
operating department in order that our 
excess demands may be provided for and 
to enable us to sup 7: excess power to 
them when it is availa le and required. 
The boiler room equipment at present 
consists of fourteen 713-hp. Stirling 
boilers, twelve of which are waste heat 
boilers and two direct oil fired. These 
boilers are operated at 185 pounds pres- 
sure at a total temperature of 525 de- 
grees, and the waste heat boilers on the 


By Frank Avis 
CHIEF ENGINEER OF POWER HOUSE 


larger furnaces operate at approximately 
100 percent rating, while those on the 
smaller furnaces operate at around 75 

ercent. The boilers are equipped with 

iamond Soot Blowers for removing ac- 
cumulated ash and dust deposited by the 
furnace gases. Feed water is treated at 
a lime-soda ash softening plant, and is 
heated by exhaust steam from feed water 
— and steam oil pumps. When the 

last furnaces are operating the blast. 
furnace jacket water is used as feed 
water, increasing the feed water tempera- 
ture from an average of about 110 de- 
grees to about 130. 

The boiler house is a steel frame- 
corrugated building, built as a part of the 
reverberatory building and immediately 
adjacent to the furnaces. Gas tempera- 
tures from the furnace range from 1,800 
to 2,000 degrees, and the gases leave the 
boilers at from six to seven hundred de- 
grees, and discharge through the 30 x 
400-ft. steel stack. The boiler pump house 
is a steel frame building with brick 
walls and houses the various feed and 
circulating water pumps, feed water 
heaters and meters, and steam driven oil 
pumps. 

There are four turbine driven feed 
pumps installed at various stages in the 
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development of the plant, only one of 
which is ordinarily operated, and two 
plunger type feed pumps used for stand- 
by service. The feed water lines to the 
boilers are in duplicate and with the two 
feed water meters cross connected to 
either line, enable us to keep separate 
records of direct fired or waste heat 
boiler feed as occasion demands. 

There are three motor driven circulat- 
ing pumps delivering water to blast fur- 
nace and reverberatory jackets and one 
steam driven ena for this service that 
is operated when there is danger of in- 
terruption to the electrical service. There 
is a complete loop of steam lines from 
the boilers to the pump house to insure 
continuity of service. The 10-in. line 
from the boilers to the — house is 
also arranged in a complete loop, cross 
connected to each boiler, fully insulated 
and trapped to insure the delivery of dry 
steam to the power house units. 

The power house ——— is shown 
in the accompanying illustrations. 

The electric generating units in the 
power house consists of two 7,500 kva. 
turbo generators, each with its surface 
condenser and accessories and one 2,000 
and one 2,500 turbo generator operating 
on barometric condenser system. 

For converter air there are four steam 
driven compressors having various capac- 
ities from 18,000 to 23,500 cu. ft. of 
air per minute at 16 lbs. Blast fur- 
nace air is provided for by Roots rotary 
blowers of various capacities from 225 to 
400 cu. ft. per revolution and with the 
exception of two, these machines are all 
motor driven. One is direct connected 
to a tandem compound Corliss steam en- 
gine, and another is driven by rope drive 
from a duplex 3-cylinder Diesel. This 
unit was originally installed at Jerome 
and is now held as a stand-by unit. 

High pressure air is provided by one 
2,500 cu. ft. synchronous motor driven 
compressor and one steam driven cross 
compound Corliss two-stage compressor. 


There is a total of 800 kws. of 
direct current generating capacity con- 
sisting of two, 200 and one, 400 a.c. 
motor driven unit supplying direct cur- 
rent power to the converter cranes and 
the electric trolley industrial railway 
system. Various small steam or electric 
driven exciters together with condenser 
pumps and accessories complete the 
power house equipment. All reciprocat- 
ing engines operate condensing on the 
barometric system, and are served by a 
common gravity oil system with centrif- 
ugal purifiers. 


The power house building is a steel 
frame, brick buidling with composition 
roof, 450 ft. by 60 ft. in ey with an ex- 
tension to the east wall 20 ft. wide by 
150 ft. long, for switchboards, house 
transformers, office and locker room. 

Approximately 75 percent of the out- 
side walls are steel sash, a large propor- 
tion of which is ventilated. The basement 
is of sufficient height to accommodate con- 
denser circulating pumps, piping and ac- 
cessories and the main engine bay is 
served by a 20-ton crane. 


The operator is stationed on the switch- 
board balcony about 10 ft. above the 
main engine room floor and is in close 
centact with all departments of the 
smelter by a signal system, indicating 
automatically the number of converters 
blowing and other important information 
as to load demand. He is also in contact 
with the distributing station at the mine 
and with the Arizona Power Company by 
telephone, so that production of power 
can be closely coordinated with demand. 

Of the total amount of steam used in 
the power house in 1929, amounting to 
something over 1,000,000,000 pounds of 
steam, 71 percent was converted into 
electric energy at the switchboard, the 
steam driven units using 3 percent for 
high pressure air, 19 percent for con- 
verter air, and 7 percent for blast fur- 
nace air. Electric power amounted to 
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over 52,000,000 kw.h. of which 62 per- 
cent was used at the smelter, the balance 
going to the mine and outside consumers. 
Direct steam cost, not including taxes, de- 
preciation or administration expense, was 
1.37 cents per boiler horsepower, charging 
the boilers their share of fuel and credit- 
ing to reverberatory furnaces. Electric 
power, on the same basis, cost approxi- 
mately 8 mils per kw. h. at the switch- 
board. 

The safety record of the power depart- 
ment is excellent, and every effort is 
made to keep it so and improve the gen- 
eral efficiency by close cooperation with 
all departments of the smelter. 


MICHIGAN COLLEGE OF MINING 
AND TECHNOLOGY TO CONDUCT 
UNDERGROUND RADIO 
EXPERIMENTS 


The Electrical Engineering Depart- 
ment of the Michigan College of Mining 
and Technology has received a permit 
from the Federal Radio Commission to 
install short-wave radio equipment, 
which will be used in experimenta! work 
and for purposes of instruction. It will 
be housed in the Metallurgy Building 
until the completion of the new Mechan- 
ical-Engineering Building, which will be 
erected this year and which will be 
largely devoted to electrical engineering 
instruction. Application will now be 
made for an amateur license, which will 
permit the college to employ short waves 
in its radio work. An important series 
of experiments will be conducted under- 
ground to determine the degree of ab- 
sorption of radio waves by various rocks 
and rock structures. An unusual op- 
portunity is provided for research of 
this character in the great depth of the 
copper mines of the district. Commu- 
nication underground by means of radio 
short waves will be given a practical test 
in this way. 


Another view of 500 Level Surface Plant 
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The Smelter Shops 


of United Verde 


Tue Clarkdale works is 
equipped with a full complement of shops 
for performing a great variety of serv- 
ices. Due to the remote location of the 
property with respect to available sup- 
plies the shops and their equipment are 
probably more extensive than is found 
in the usual industrial works of similar 
size, but of more favorable location. The 
remoteness of location has also put the 
company in an unfavorable position with 
respect to the sale of scrap metal of all 
kinds which accumulates in large quanti- 
ties over a period of years, and this 
accumulation of scrap has been a factor 


Figure 2. Electric Steel Furnace 
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in the expansion of the shop equipment, 
because it has resulted in the establish- 
ment of a well-equipped foundry for 
melting and recasting of the large supply 
of scrap metal. 

The shops not only perform repair 
service but also fabricate and manufac- 
ture a great many kinds of mechanical 
supplies. It is the policy of tle com- 
pany, however, to fabricate and manu- 
facture only for its own consumption and 
only such supplies which can be eco- 
nomically produced. Due to the large 
amount of scrap available, the avail- 
ability of waste heat electric power and 
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Figure 3. Pouring Roll Shell 


Figure 1. Interior of 
Machine Shop 


By George Mieyr 
SMELTER MASTER MECHANIC 


the saving in 
the freight ex- 
pense, a great 
many articles 
can be made at 
a profit. 

The shops 
consist of a 
foundry and 
pattern shop, 
machine shop, 
plate and 
structural shop, and blacksmith, carpen- 
ter, pipe, and electric shops. The electric 
service is described in an article by Mr. 
A. I. Greenwood, which will be found 
elsewhere in this issue. Each of the 
shops is housed in a separate building 
and the location and general design of 


Figure 4. Cutting Risers off Roll Shell 
Casting 
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these buildings are described in an article 
by Mr. J. E. Lanning, chief engineer, also 
found elsewhere in this issue. 

The following is a concise statement of 
the equipment of the various shops; 
space does not permit detailed descrip- 
tion, and such description would be 
superfluous because most of the equip- 
ment is standard and well known: 


MACHINE SHOP 


Shop equipment (see Figure 1) con- 
sists of one 60-in. Gisholt boring mill, 
one 72-in. Bennet lathe, five smaller 
lathes ranging from 14 in. to 25 in., two 
crank shapers, one 4-ft. x 4-ft. x 18-ft. 
Detrick and Harvey planer, three drill 
presses, one 13-in. x 16-in. high-speed 
saw, two milling machines, one universal 
grinder, one 400-ton hydraulic press, one 
bolt machine, one Brinell tester, and one 
10-ton crane to handle material to the 
various machines. 
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Figure 6. Water-cooled Copper Castings 
Used for Furnace Drop Holes 


Figure 5. Machin- 
ing Roll Shell 


Figure 7. Cast 
Iron Slag Pot, 


17,000 lbs. 


The work ranges from the machining 
of converter frames (13,000 lbs.), roll 
shells (7,600 lbs.), down to the smallest 
of repair parts. 

PLATE AND STRUCTURAL SHOP 

Shop equipment consists of three pairs 
of shears, two punches, one set of 12-in. 
rolls, one hydraulic flanging press, one 
drill press, four portable electric welding 
machines, one stationary welding ma- 
chine, and a general assortment of mis- 
cellaneous small tools. 

The introduction of electric and Oxy- 
Acetylene welding and cutting torches 
has revolutionized operations in the boiler 
shop. It practically eliminates the use 
of pneumatic drills and hammers. The 
shop is at present engaged in the fabri- 
cation of an extension for the mill build- 
ing, which will be an entirely welded job. 

FOUNDRY 


The foundry equipment consists of one 


Figure 8. Hydraulic Flanging Press 


14-ton per hour Moore ’Lectromelt steel 
furnace, one 300-lb. Detroit brass fur- 
nace, one 42-in. cupola with a capacity 
of 12,000 lbs. per hour, one electric an- 
nealing furnace large enough to handle 
a 24-in. x 58-in. roll shell, two core ovens, 
one scrap steel cutting shears and the 
usual miscellaneous equipment of sand 
mixers, casting cleaners, emery wheels, 
sand blast, ete. Casting production at 
present is 225,000 lbs. per month, 


BLACKSMITH SHOP 


This shop is well equipped with tools, 
steam hammers, etc., but the work has 
been cut to a minimum by the use of 
cutting and welding torches. Heavy 
forgings are either substituted by steel 
castings or built up of laminated plate 
and welded. The present work of this 
shop consists mainly of dressing of shop 
and smelter tools. 


CARPENTER AND PATTERN SHOPS 


These shops are well equipped with 
band saws, rip saws, mortise machines, 
saw filing machines, scrapers, planers, 
and miscellaneous small tools necessary 
to handle the variety and volume of work 
which they are called on to do. 

Figure 1 shows an interior view of the 
machine shop. Figure 2 a view of the 
electric steel furnace. Figures 3, 4, and 
5 are views of steps in the manufacture 
of crome nickel roll shells. This opera- 
tion is of interest in that the casting 
which weighs 7,600 lbs. finished requires 
a charge of 11,700 lbs. 

Figure 6 shows a large water-cooled 
copper casting used for furnace drop 
holes. Figure 7 is a cast-iron slag pot 
weighing 17,000 lbs., also made locally. 

Figure 8 shows a large hydraulic 
flanging press. This press has been in- 
stalled for many years and, among other 
uses, it has served in the fabrication of 
all blast-furnace water jackets. It was 
built by the local shops under the direc- 
tion of Mr. J. P. Harrington, boiler-shop 
foreman. 

We believe that the Clarkdale shops 
have justified their existence in the large 
amount of service rendered to both the 
mine and smelter. 
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Smelter Electrical Service 


Tue amount of electric equipment used 
in a large mine, mill, or smelter under 
present-day conditions is altogether dif- 
ferent from what it was 25 years ago. 
Then the lighting features and a few 
motors constituted the electric equipment. 
Today electric equipment is conspicuous 
on every hand. “the power for the Clark- 
dale plant of the United Verde Copper 
Company is furnished by a steam-driven 
generating plant, and also by the Ari- 
zona Power Company, the two systems 
operating in parallel the greater part of 
the time. Most of the steam is gener- 
ated by waste heat from reverberatory 
furnaces, but two oil-fired boilers can 
also be cut in to furnish additional steam 
when needed. 


The generating equipment consists of 
two 6,000-kw. and two 2,000-kw. turbo- 
generators. Power is supplied to the 
mine and also to the tie with the Arizona 
Power Company through a 6,000-kva. 
transformer bank stepping up from a 
generated voltage of 2,300 to a line volt- 
age of 44,000. Distribution within the 
Clarkdale plant is at 2,300 volts, three 
phase, to four substations placed at 
various load centers in the plant. From 
the substations, distribution, at both 2,300 
volts and 460 volts, is through under- 
ground conduits, which extend from man- 
hole to manhole. In the plant are about 
25 manholes. 


All alternating-current motors of 50 
hp. and over are operated at 2,300 volts; 
those under 50 hp. at 460 volts. In addi- 
tion, many motors taking less than 1 
hp. operate from the lighting circuits. 
The overhead cranes in the converter 
aisle, all haulage locomotives, and several 
shop cranes are operated on 250 volts, 
direct current. The total number of 
motors in the plant is about 500, and 
the connected horsepower about 17,500, 
exclusive of fractional-horsepower motors. 

Slag haulage is effected by two 25-ton 
electric locomotives and one of 18 tons. 
Ore for the blast furnaces is hauled from 
the storage bins by. two 10-ton electric 
locomotives. Hot calcines are hauled 
from the roasters to the reverberatory 
furnaces by two 10-ton locomotives. In 
addition one 18-ton and one 10-ton loco- 
motive are held in reserve and for extra 
work. The traveling cranes for handling 
the ladles in the converter aisle are 40- 
ton units, each equipped with two hoists. 
Dust is removed from the smelter waste 
gases by a Cottrell installation, which 
uses rectified alternating current at a 
potential of from 50,000 to 70,000 volts. 
Most of the conveying of material is done 
by belt or screw conveyors; and, where 
elevation is necessary, by bucket ele- 
vators. 


The electrical maintenance work as 
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well as installation of elec- 
tric equipment at this 
plant are in accordance 
with several objectives or 
ideals. The four most im- 
portant are (1) safety, 
(2) continuity of service, 
(3) convenience, and (4) 
economy. Safety is a 
fundamental requisite of 
all industrial operations. 
Any plant with a bad ac- 
cident record can not be considered suc- 
cessful, no matter what the apparent 
results in production. Safety should 
therefore be the first consideration, not 
production. The training of men for 
safety and the installation of safe equip- 
ment are continuous, for no matter how 
much has been accomplished in the past, 
additional refinements and improved 
equipment become available from time 
to time. 

About seven years ago, when safety 
work was first started at this smelter, 
many electrical hazards existed, such as 
open knife switches, even 2,300-volt 
switches, and exposed wiring. At that 
time no safety knife switch could be 
found in the plant; that is, one which 
could be operated by a handle on the 
outside of an inclosed case. With the 
exception of power house and substation 
switchboards, there is now no open-knife 
switch in the plant except in a few light- 
ing circuits, and these are all soon to 
be changed to safety switches. 

All underground circuits are tagged in 
every manhole, the tags giving voltage 
and service of each circuit. Switches, 
circuit breakers, panels, starters, and 
machines are labeled in good, legible let- 
ters, usually in yellow paint so as to 
prevent accidents arising from a connec- 
tion with the wrong circuit. A complete 
set of maps shows all circuits, with 
numbering to correspond to that in the 
manholes, 

Accidents have occurred through im- 
proper use of manually controlled start- 
ing equipment. Many starters have been 
changed during the last few years from 
hand to automatic control, and practically 
all new equipment put in is automatic. 
All 2,300-volt manually operated, reduced- 
voltage staters have been equipped with 
a boiler-plate guard in front, with a rod 
attached to the operating handle, extend- 
ing through the guard. Since these 
guards were installed, two starters have 
blown up, but in neither occurrence did 
injury result to a workman. 

All distribution lines in the plant are 
in conduit, except the overhead trolley 
system, yard lights, and two short 
stretches of feeder lines. The policy now 
is to have all wires protected by conduit 
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right up to the motor 
frame, using a steel or 
iron box in which to make 
connections to the motor. 
All 2,300-volt motors in 
the plant are now so pro- 
tected, but many 460-volt 
motors still have exposed 
wires from the conduit 
outlet to the motor. All 
of the 460-volt motors will 
eventuall be equipped 
with conduit boxes. 

In the installation of 
new equipment, care is 
exercised to have all parts 
needing inspection or re- 
pair provided with plenty 
of room and conveniently 

One important requirement 
in any plant is good lighting. 


arranged. 
for safet 
During the first two years of our safety 
campaign the lighting of nearly all parts 
of the plant was reorganized. A foot- 
candle meter proved to be of consider- 
able service in determining proper light- 


ing in various sections of the plant. At 
present the lighting is good in all de- 
partments and complies with the major 
safety conditions. 

For the safety of men in the electrical 
department, rubber gloves are provided 
for all “hot work.” These are tested at 
regular intervals. An iron-clad rule in- 
sists that whenever hot work is to be 
done on any circuit over 110 volts, at 
least two journeymen electricians shall 
be on the job. “Square D” voltage test- 
ers are used for all low-voltage testing, 
test lamps being considered very dan- 
gerous. For testing 2,300-volt circuits, 
a tester made up of a potential trans- 
former and lamp mounted in a box is 
used. 

The men are given good material and 
good tools with which to work, and are 
urged to keep their tools in good repair. 
The safety idea is strengthened by hav- 
ing the men of the electrical department 
get together in a “safety meeting” at 
least once in two weeks. A safety bulle- 
tin board upon which new posters are 
placed every few days is maintained. 
The number of men employed in the elc- 
trical department is about 25, and they 
are all proud of the fact that for one 
year and ten months to date no lost-time 
accident has occurred. 

Continuity of electrical service is of 
prime importance in an industria] plant, 
and especially in one where a flow of 
materials through the plant takes place 
at a steady rate. A few minutes’ delay 
on one machine may cause a production 
loss for a whole department. To guard 
against costly delays owing to failure of 
electrical equipment, several methods are 
in use. One of the most important of 
these is duplicate service, which is main- 
tained in regard to practically all im- 
portant drives in the smelter plant. Be- 
ginning with the generating equipment, 
two large and two small generators are 
available. One large and one small ma- 
chine can carry the total load. In the 
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power house are two generator buses 
and two distribution buses. 

The transmission line to the mine con- 
sists of two circuits. An extra step-up 
transformer in the transmission line sup- 
plying the mine is so arranged that it 
can be connected in the place of any one 
of the three in service by the simple ex- 
pedient of throwing switches. Two cir- 
cuits feed the converter cranes. The 
converter tilting motors are similarly 
served, and each motor is equipped with 
a double-throw switch, so that it can be 
connected to either line in a moment. 
Duplicate lines also supply the crushing 
plant and concentrator. In many places, 
where considerable time would be lost in 
changing motors, two motors are perma- 
nently mounted in place, the spare motor 
being placed in service by simply putting 
on a belt and changing connections to the 
circuit. This arrangement is used for 
the motors driving the pulverized-coal 
burners supplying the reverberatories. 

Four sets of power transformers in 
various substations, furnishing 460 volts, 
are arranged for interconnection on the 
low-tension side. In this way all 460- 
volt circuits can be kept in service, even 
though one of the transformer banks is 
out of commission. 

Provision for necessary spare parts and 
a knowledge of where they are is also 
important when it comes to giving unin- 
terrupted electrical service. For equip- 
ment that is used in various parts of the 

lant, spare parts are kept in the ware- 
foun. For electric equipment that re- 
quires = parts, such parts are kept 
in a locker conveniently placed near the 
equipment on which they are to be used. 

One factor that is important in pre- 
venting delays is a good system of 
records. We have a complete data file 
covering all electrical equipment, and we 
use one large manila envelope for each 
drive. In the envelope is complete infor- 
mation on the drive. One card has com- 
plete name-plate data of the motor and 
such necessary information as bearing 
sizes, and grade and size of brushes. On 
the card is indicated what spare parts 
should be kept in stock and where they 
are to be found. A similar card is made 
out for the control equipment. The 
envelope also contains complete drawings 
of the control equipment and records of 
any tests which may have been made. 
Such a system of records is of importance 
in keeping an adequate stock of spare 
parts and also gives the 
maintenance electrician 
complete information 
about the equipment. This 
is a necessity on automatic 
equipment when “shoot- 
ing” trouble. Besides 
these records on the va- 
rious drives, maps of the 
distribution systems are 
also provided. 

Probably the most im- 
portant factor in giving 
continuous service 1s 
through maintenance. We 
have found that the best 
method for accomplishing 
this objective is to give an 

electrician a certain part 
of the plant to inspect and 
maintain, and then to hold 
him responsible for keep- 
ing his equipment in good 
operating condition. All 
of these men are on bonus. 
Some are paid a flat bonus 
of 25 percent, with deduc- 
tions for delays. Others 
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participate in a departmental bonus, 
based on the cost of production for the 
month. 

Another factor which helps in main- 
taining continuous service is that of 
proper equipment. If a particular type 
of equipment gives considerable trouble, 
and a newer and better type is on the 
market, to discard the obsolete equip- 
ment and install the new is often a profit- 
able procedure. The most notable ex- 
ample of this fact in this plant is in the 
use of contactors equipped with thermal 
relays in place of fuses, or in place of oil 
switches, released by dash-pot type of 
overload relays. 

Convenience of operation of electrical 
equipment is thought to be worth while. 
We are slowly appreciating the fact that 
happy, contented employes are a valuable 
asset to any establishment. A machine 
that is easily operated helps to keep the 
operator in such a state of mind, and also 
means an increased output. In line with 
this idea, all new equipment installed dur- 
ing the last three years has full auto- 
matic control. Instead of the operators 
being required to remember a certain 
sequence of operation of various switches, 
to press a button is all that is necessary. 
Much of the old equipment which has 
been changed over to give more reliable 
service also gives more convenient opera- 
tion. Properly placed equipment is also 
important. In installing any new equip- 
ment the operator is always kept in mind 
and the equipment is arranged for his 
convenience. 

Accessibility for inspection and repair 
should not be overlooked. An electrical 
installation that is crowded is not only 
inconvenient for the repair man but is a 
hazard that may cause a serious accident. 
Signals and interlocks add greatly to 
convenience of operation. These will be 
found almost everywhere, from one end 
of the plant to the other. 

Economy of operation is, of course, a 
most important factor in the operation 
of any industry. It is the measuring 
stick which indicates whether the indus- 
try will continue to do business or 
whether it will eventually succumb. The 
foregoing phases of electrical work tend 
to lower costs. Safety always pays. Ac- 
cidents always increase cost. To secure 
continuity of service increases the cost, 
but delays would involve a greater ex- 
pense. 

Probably the largest item of cost of the 
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electrical ae of any plant is re- 
pairs, and along with this is the cost of 
the delays which occur when a machine 
fails. To keep repair costs down to a 7 
minimum, each maintenance man is re- : 
quired to make out a daily report. In 
this way any equipment that is giving 
trouble can be quickly identified and the 
cause of the trouble investigated. Some 
causes of trouble which have been re- 
medied are tight belts; bearings not } 
properly protected agairst dust; over- 
loaded equipment; and excessive dust. To 
overcome the last-named trouble, a 
system of forced ventilation is being used 
for some of the larger motors in dusty 
positions. Line transmission losses are 
an important item, and these have been 
reduced by the installation of synchro- 
nous motors, and in the transmission line 
to the mine such losses have been di- 
minished by means of a synchronous con- 4 
denser. Transformer-core losses are im- t 
portant, and they are kept to a minimum j 
by proper loading. : 

About 230 watt-hour meters measure 
the power used throughout the plant. The 
flow sheet is arranged to show all line 
and transformer losses. If any of these 
losses are high at the end of the month, 
the cause can be investigated. The cost 
of power at the switchboard has been re- 
duced by the installation of turbine gen- 
erators with a water rate of 14 lbs. per 
kilowatt-hour as compared to 19 on the 
old turbines. 

The cost of original installations is ; 
being reduced by installing motors which 
will start directly across the line wher- 
ever possible. This greatly cuts down 
the cost of starting equipment. The 
largest motor now started on full volt- i 
age is a 350-hp. self-starting synchro- i 
nous motor driving a ball mill. f 

The use of new types of equipment in 
place of old is also important. A few 
illustrations are Rectox rectifiers in place 
of wet-cell batteries; new-type magnetic 
brakes instead of old; thermal-overload 
relays in place of the magnetic type; 
line starters in place of oil switches and 
fuses; and moulded rubber cords for ex- 
tension lights and portable tools, instead 
of packing-house cord. Such automatic 
features as float switches, interlocking 
of conveyors, and automatic starters all 
reduce operating costs by making pos- 
sible a reduction in the number of opera- 
tors needed. 

In investigating means of reducing 
costs, standardization 
should not be overlooked. 
Standardization in this 
plant has been carried out 
in motor brushes, resist- 
ance grids, lamp sizes and 
voltages, lighting fixtures, 
condulets and motor 
speeds. 


The men who comprise 
the electrical department 
of the Clarkdale plant of 
the United Verde Copper 
Company feel that they 
have a large responsibility 
and are a vital factor in 
the organization. Their 
desire is to cooperate in 
every way with all other 
departments and to bring 
the electrical department 
to as high a standard as 
possible. This attitude in 
itself is likewise an im- 
portant factor in cost 
control. 
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RELATIONS with EMPLOYES 


Milucu has been said and written 
during recent years upon the subject of 
industrial relations. These writings and 
discourses touch upon every conceivable 
phase of the question, from the simplest 
principles to the most involved theories 
regarding the psychology of the work- 
man and the scientific application of the 
economics of management. 


My own view of the matter has always 
been that no intricate conceptions need 
be evolved to make the relations between 
employer and employes satisfactory. It 
is simply a question of a real desire to 
understand the essential facts and pos- 
sibilities, together with an earnest effort 
to apply them to the conditions at hand. 


Cooperation between the employe and 
the employer to the fullest extent pos- 
sible is, of course, the first requisite to 
satisfactory industrial relations. Confi- 
dence must be established. The employe 
must be satisfied of the good intentions 
of his employer, and the employer must 
be confident that he will receive the sin- 
cere support of his men if he gives them 
a square deal. 


It was in this manner that the officials 
of the United Verde Copper Company 
years ago approached the proposition of 
improving its relations with its employes. 
Today I believe the company has as con- 
tented, as efficient, and as loyal a group 
of men as can be found anywhere. 


The principles used are in themselves, 
of course, fundamental and ethically 
sound, and from this standpoint need no 
further comment. However, the method 
of applying them may be of interest, and 
the outlining of these methods forms the 
burden of this article. 


To keep employes in a contented frame 
of mind they must have good wages, kind 
and just treatment from their employ- 
ers, good working and living conditions, 
plentiful opportunity for physical and 
mental recreation, and good churches and 
schools. 


Compensation of men employed by the 
United Verde is based upon a standard 
scale, varying with the class of work 
performed. However, we recognize the 
principle that efficient and skilled work- 
men are entitled to compensation in ac- 
cordance with their results, and that 
mediocre workers, rendering but average 
service, are not entitled to as much com- 
pensation as those doing more and better 
work. Bonus systems have therefore 
been established, both at the mine and 
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smelter; standards are set for the various 
jobs, and tne men are thus given an 
opportunity to increase their compensa- 
tion to the extent that their results ex- 
ceed those which may be expected of the 
average worker. 


This system attracts a satisfactory 
type of worker; it encourages etticiency 
among new men as well as among the 
more experienced employes; it develops 
initiative, and is responsible for many 
constructive ideas and improved methods. 
The success of such a system depends 
on accurate cost estimating and honest 
administration, and trained men are in 
charge of this work. Benefits both to the 
company and to its men have resulted. 

Recognizing that good working condi- 
tions are of prime importance, the offi- 
cials of the company are always on the 
alert to make improvements along these 
lines. To maintain clean, safe plants and 
the best equipment is our ambition, and 
this work is assisted by well-organized 
safety departments, both at the mine and 
the smelter. 

Living conditions and means of recrea- 
tion are kept always in mind. Several 
hundred modern houses have been built 
for employes, and these are rented at the 
lowest possible rate. Dormitories have 
been built for the single men. Club- 
houses, built and equipped in an excep- 
tional manner, are maintained both in 
Jerome and Clarkdale; a fine golf course 
has been provided; tennis courts, ball 
parks, playgrounds for children, swim- 
ming pools, and other aids to recreation, 
rest, and amusement are supplying in a 
most satisfactory manner the means of 
occupying the spare time of the men and 
their families. 


We have lent our encouragement to the 
establishment of school systems as good 
as can be found in the state, and have 
also encouraged and assisted in the build- 
ing of churches in Jerome and Clarkdale. 

Yet the mere fact that these advan- 
tages are supplied would not in itself 
create the spirit of mutual confidence and 
satisfaction which is so desirable in an 
organization. A real problem is the con- 
tacting of the workmen with the man- 
agement and taking them into the confi- 
dence of the officials to the extent that 
they have the proper appreciation and 
understanding of the company’s plans 
and policies. In an organization as large 
as ours the higher executives and operat- 
ing officials rarely come in direct contact 
with the rank and file of the employes, 
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the result being that there is little per- 
sonal touch except that which is estab- 
lished between the workmen and their 
immediate superiors. It is, therefore, an 
established policy of the United Verde 
thoroughly to train all its officials, from 
the highest to the lowest, not only in the 
details of their work but in the policies 
of the company, to the end that the 
company through these officials may 
secure the confidence and cooperation of 
the men under them. This training is 
conducted mainly through conferences 
and mass meetings of the key men, at 
which pertinent questions are taken up 
and discussed. 

As to the men themselves, means are 
provided by which any employe may pre- 
sent a grievance and have the same con- 
sidered in a sympathetic manner. 

_Another policy of the company de- 
signed to further the welfare of its em- 
ployes and increase good will is to fill 
vacancies, in all possible cases, by pro- 
motion from within the organization. 
When positions are not in sight for good 
men capable of holding better jobs, as- 
sistance is given them in finding ad- 
vanced positions with other companies. 

Despite our interest in the welfare of 
our men, we oppose a paternalistic atti- 
tude, and give our TS the free 
exercise of their own beliefs and the 
right to live their lives accordingly, pro- 
viding their conduct is not such as to 
interfere with their work nor the lower- 
ing of the standards of their community. 
_ We believe in taking an active interest 
in worthy civic movements, and are al- 
ways willing to cooperate in any con- 
structive program for the benefit of the 
community, county, state, or nation. We 
do not believe that our responsibilities 
cease with the comfort and contentment 
of our employes. 

A group insurance plan has been pro- 
vided whereby the company assists in 
carrying insurance for its employes at 
a low premium rate. 

Further detail regarding the working 
out of our various policies and plans will 
not be given here, as these are being fully 
described elsewhere. 

Boiled down, our entire policy with re- 
gard to our relations with our men is 
simply an endeavor to have every official 
or supervisor, major or minor, establish 
the same relations with his employes as 
he would wish his superiors to establish 
with him. In other words, a_ simple 
application to industry of the philosophy 
of the Golden Rule. 
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EMPLOYMENT 


Tue United Verde policies and 
methods developed for the purpose of 
recruiting and hiring a high type of 
labor, together with our policies aiming 
to create a more harmonious relation be- 
tween the management and the employe, 
were adopted in their present form early 
in 1925. Our policy in this regard is 
predicated on the belief that centraliza- 
tion of all responsibility relative to carry 
ing out the company’s labor policy will 
insure not only equal justice to the work- 
man but lower labor costs to the company 
as well. To assure the uniform admin- 
istration of all labor matters throughout 
the entire organization, two separate 
offices are maintained; one connected with 
the smelter at Clarkdale, the other serv- 
ing the mine at Jerome. Each office is 
in charge of a man familiar with the 
particular requirements of the branch he 
serves. 


EMPLOYMENT 


As a general rule, the available supply 
of skilled and unskilled mine and smelter 
labor is equal to the demand, and with 
the exception of an occasional shortage 
of experienced miners and smeltermen 
we experience no difficulty in obtaining 
sufficient labor necessary for the opera- 
tion of our mine and smelter plants. 


The foregoing statement should not 
lead the reader to believe that there is 
always a large army of unemployed men 
in the Verde mining district or that a 
first-class man capable of filling any 
vacancy in the organization may always 
be selected from among the men seeking 
employment; quite the reverse is true, 
and a majority of the men applying for 
work are of foreign birth and inexperi- 
enced in mine and smelter work. 

Because of the fact that a majority of 
all applicants are what may be classed 
as “green men,” it will readily be seen 
that the big problem constantly confront- 
ing the employment agent is one of se- 
lecting only those men who may be 
expected to remain with the company for 
a long period of service and ultimately 
develop into valuable employes. 

By carefully selecting each man enter- 
ing the organization and giving all to 
understand that there is an opportunity 
for advancement for those who remain 
with the company and apply themselves 
to their work, we are able to hold within 
the organization a group of men who are 
semiskilled and who act as a reserve, 
from which most jobs requiring certain 
training and knowledge of our operations 
may be satisfactorily filled. 


As an additional safeguard against 
unforeseen demands for labor, the Em- 
ployment Department at Clarkdale main- 
tains an “Extra Board.” This group of 
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men are carried on the pay roll 
and are inactive unless they are 
called to replace some absentee, 
or to meet some unusual demand 
for labor. After members of the 
Extra Board have been hired, 
and pending the time when they 
are assigned to regular work, 
they are given particular in- 
struction in safety and other 
company policies. 

Each applicant for employ- 
ment is given the privilege of a 
private interview, and it is en- 
deavored to make the man seek- 
ing work feel that he is welcome 
the minute he enters the em- 
ployment office. Each applicant 
during his interview with the 
employment agent is given suffi- 
cient time to state his qualifica- 
tions in his particular 
line of work and also 
make known his reasons 
for desiring to enter 
the services of the com- 
pany. Those men who, 
in the opinion of the 
employment agent, 
would make desirable 
employes are instructed 
to report at the em- 
ployment office each 
morning, and they are 
hired in the order in 
which their appilcations 
are received. Men who 
for some reason or an- 
other are seemingly not 
qualified for work in 
the organization are 
told that they are not 
acceptable, and no 
undesirable applicant is 
permitted to linger in 
the hope that he will 
eventually be employed. Each day the 
men needed are selected from among the 
group previously interviewed, and after 
they have executed their personal record 
cards and insurance applications they are 
referred to the Medical Department for 
physical examination. After the new- 
comer has satisfactorily passed the 
physical requirements he is given a copy 
of the general rules and safety regula- 
tions, and also brief verbal instructions 
relative to the company’s policy toward 
its employes, and also the compulsory 
safety equipment required, after which 
he is told to report to his foreman for 
duty. 


TRANSFER AND DISCHARGE 


If for any reason a foreman or shift 
boss is not satisfied with a man’s work 
the employe is referred back to the em- 
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ployment department 
with a recommendation 
for discharge or trans- 
fer. The employment 
agent then gives the 
employe an opportunity 
to state his case and, 
taking into considera- 
tion the foreman’s rec- 
ommendation, decides 
whether to discharge 
the employe or transfer 
him to another depart- 
ment for a second trial. 
Thus the foreman or 
boss is permitted to re- 
move from his depart- 
ment those men with 
whom he is not satis- 
fied; however, no em- 
ploye is ever dismissed 
from the service of the company 
without the approval of the em- 
ployment agent. 

The wisdom of this policy 
governing transfer and dis- 
charge has been proven many 
times over when men who failed 
to perform satisfactorily in one 
department have developed into 
valuable employes when trans- 
ferred and given a chance in 
some other line of work. 


EMPLOYES’ TRAINING 


The practice of rewarding 
those employes who have per- 
formed loyal and efficient service 
is followed very strictly. When- 
ever a vacancy which may be 
considered out of the ordinary 
occurs, some deserving man 
from within the organization is 
selected to fill that vacancy. 
Our policy relative to promotion 
has been very profitable to the 
company as well as the employe, and in 
the last few years we have developed not 
only many promising men into skilled 
workmen of a high order but many shift 
bosses and foremen as well. 

Considerable progress has also been 
made in training young mining engineers 
in the practical side of mining. Each 
spring a number of young engineers are 
brought into the organization and placed 
in the operating departments. They are 
all compelled to start at the bottom, and 
as their knowledge of mining in general 
and our methods in particular broaden, 
they are given jobs carrying more re- 
sponsibility, until ultimately they are 
subject to promotion to a position in the 
bossing organization or an important po- 
sition on the staff. 

We also (Continued on page 401) 
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United Verde 


Apartment House 


By R. K. Duffey * 


HOUSING and SERVICE for 


THE Upper Verde Public Util- 
ities Company, a subsidiary of United 
Verde Copper Company, serves the resi- 
dents of Jerome and Clarkedale with 
power, light and water and also owns 
and controls the town of Clarkdale and 
handles the housing facilities for the 
United Verde Copper Company in the 
town of Jerome. 


Realizing that a well-housed, con- 
tented employe is an asset to the com- 
pany and the community, a building pro- 
gram was inaugurated several years ago 
with the plan in view of furnishing com- 
fortable living quarters at a rent com- 
mensurate with the incomes of the aver- 
age mine and smelter employe. The 
dwellings recently constructed are three, 
four, five and six room cottages, con- 
crete tile or stucco. All dwellings have 
tub or shower bath, hard maple floors, 
composition or tile roofs, sleeping 
porches, laundry trays, and where the 
topography permits, fenced-in yards. 
Company houses are wired for electric 
ranges and have conven- 
ient outlets for lamps, vac- 
uum cleaners, etc. These 
dwellings rent as low as 
$15 per month for three 
rooms and bath, and as 
high as $45 per month for 
the larger houses with Ar- 
cola heating installations. 
The employes seem to be 
entirely satisfied with the 
type of houses furnished 
and there is always a wait- 
ing list of applicants. The 
pay roll turnover of em- 
ployes living in company 
houses is around 5 percent. 

Power, purchased from 
the United Verde Copper 


* Manager, Upper Verde Public 
Utilities Co. 
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Company, is transmitted by a 2,300- 
volt line to the distribution lines 
where it is transformed to 440, 220, 
and 110 volts, and metered to the 
consumers. Electricity for lighting is 
sold on a sliding scale, 11 cents to 4 
cents per kw. hour, depending upon con- 
sumption. For cooking purposes there 
is a flat rate of 4 cents per kw. hour. 
Both towns are lighted by series of in- 
candescent street lamps, this type being 
used to eliminate radio interference. 
Electric ranges are sold at cost and in- 
stalled free of charge in all company 
dwellings. The saturation point for elec- 
tric ranges is higher in these towns than 
in any other community in the United 
States. 

Spring water, flowing from the base of 
Mingus Mountain, is piped to large stor- 
age tanks above both towns. From 
these tanks it is distributed through 6-in. 
mains and metered to the consumers. 
Due to the elevation of these tanks the 
pressure is ample, not only for distribu- 
tion to any part of the com- 
munity, but also for fire 
fighting purposes. Water 
is sold on a sliding scale 
from 90 cents to 18 cents 
per thousand gallons, de- 
pending upon consumption. 
During the summer months, 
all residents desiring to 
maintain lawns are fur- 
nished 15,000 gallons of 
water per month free of 
charge. Due to the char- 
acter of the soil and sliding 
ground in the town of 
Jerome it has been found 
that copper service pipes 
are much more satisfactory 
than iron. All replacements 
during late years have been 
made with copper pipe. 


EMPLOYES 


The town of Clarkdale,is located in the 
Verde Valley at an elevation of 3,500-ft. 
above sea level, on the Verde River about 
one mile from the United Verde Smelter 
and five miles from Jerome. It was laid 
out in 1914, for the purpose of housing 
the employes of the United Verde smelter 
and subsidiary companies. It is gen- 
erally spoken of as a model town. The 
streets are wide and are either gravelled, 
or paved with concrete or oiled macadam. 
In the center of the town is a large plaza, 
dotted with trees and shrubs and covered 
with grass, for use of the people. (There 
are no “Keep off the grass” signs.) All 
places of business are housed in modern 
brick buildings. At present there are 
three grocery stores, two dry-goods 
stores, one furniture store, two cafes, 
two cigar stores and pool rooms, music 
store, drug store, garage, transfer com- 
pany, four oil companies, bank, moving 
picture theater, laundry, tailoring and 
cleaning establishment and five churches. 


There are 520 dwellings and two 
hotels, which house most of the em- 
ployes. However, due to the contented 
spirit of the community and the virility 
of the employes in general, not exclud- 
ing Thomas Taylor, general superintend- 
ent, the birth rate is exceedingly high 
and more and larger houses are in de- 
mand. An additional 40 houses are now 
under construction. 


Clarkdale is not incorporated. The 
entire management is handled by the 
Upper Verde Public Utilities Company, 
including police force, street mainte- 
nance, sanitation, etc. Garbage is col- 
lected four times weekly from the resi- 
dence section and daily from the busi- 
ness section. The company requires 
that all premises and yards be kept clean 
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and the sanitary conditions in general 
are excellent. There is a sewer connec- 
tion for every building and sewage dis- 
posal is handled through an up-to-date 
septic tank. 

An ice plant of 20 tons daily capacity 
serves both towns. Ice is shipped to 
Jerome in refrigerator cars and in Clark- 
dale is delivered direct from the ice 
plant. 


A volunteer fire department is main- 
tained. Due to the efficiency of this de- 
partment and the type of house construc- 
tion, there have been no serious losses 
from fire since the town was first started. 


The Clarkdale School District has six 
modern brick buildings, including domes- 
tice science, manual training, domestic 
art and auto mechanics. The high 
school has a four-year course and is ac- 
credited by the North Central Associa- 
tion of Secondary Schools and Colleges. 


Jerome is an incorporated town of 
about 10,000 population, established in 
about 1888, when the late Senator Clark 
took over the property of the United 
Verde. Its affairs are ably administered 
by a town council and manager. The 
construction of a modern town upon a 
steep hillside would, perhaps, be a revela- 
tion to those unaccustomed to building 


Two dwellings at Clarkdale, Arizona 


methods in mountainous regions. Jerome 
is located near the base of Mingus 
Mountain, which rises to an elevation of 
8,200 ft. above sea level and 3,000 <t. 
above the town of Jerome. The present 
town little resembles the early day min- 
ing camp with its open saloons, dance 
hall girls and red light district. Today 
it is a modern community. The business 
streets are paved with concrete and all 
residence streets are oiled macadam, or 
gravelled. 


Until recent years the company has 
maintained only a few residences in the 
town of Jerome for some of the officials 
and foremen. In the last four years 117 
new houses have been added to extend 
housing facilities not only to officials and 
foremen, but to the workmen. Owing 
to the irregularity of the country sur- 
rounding Jerome, it has been necessary 
to locate this construction in the most 
advantageous places, which resulted in 
four small townsites outside of the town 
limits, but adjacent to the mining prop- 
erty. These sites are on waste dumps 
in some instances and cut out of sharp 
hillsides in other cases. 


This company maintains a four-story 
mercantile building, housing several in- 
dependent businesses, large ball room, 
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and lodge room. It also owns and op- 
erates a dormitory which will house 
about 80 single men. This building is 
steam heated, has hot and ccld water in 
each room, tub and shower baths. 

A class “A” concrete apartment build- 
ing is located on one of the main streets 
of Jerome, containing 13 three-room and 
20 four-room apartments, together with 
offices for the Utilities Company and the 
children’s welfare clinic. The building is 
steam heated, has a laundry room equip- 
ped with stationary tubs, wringers, dryer, 
etce., for use of the occupants; each 
apartment being furnished with refriger- 
ators, electric ranges, folding beds and 
many built-in features. 

Altogether about 330 mine employes 
are housed under company roofs. 

A branch line of the Atchison, Topeka 
& Santa Fe Ry. Co., furnishes freight 
and passenger service for the district. 
Auto freight and passenger stages also 
connect both towns with Flagstaff, Pres- 
cott, and Phoenix, via the state highway. 
This highway extends from Nogales on 
the Mexican border, through Prescott, 
the Verde District, on to Flagstaff and 
the Grand Canyon Bridge to Fredonia 
on the Utah line. There is also a first- 
class county road connecting with the 
Globe-Miami mining district. 
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I nave inspected this job and found she work satisfactory 


Employes’ Record and Bonus Esti- 
mate Sheets used by the United 
Verde Copper Company 
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EATRA-INCENTIVE SYSTEM 


of the United Verde Copper Company 


THE United 
Verde Copper Company 
used several contract 
and bonus methods of 
payment prior to 1921, 
but no systematic plan 
had been tried or 
adopted. However, 
enough data was ob- 
tained to indicate that 
some such method of 
payment would produce 
several desirable re- 
sults. Therefore, in 
1921, work was started 
towards evolving a plan 
which would be definite, 
systematic, comprehen- 
sive, and fair. 

The plan adopted was 
modeled on a system used in the shops 
of the Santa Fe Railroad, the assumption 
being that the average ‘worker is ordi- 
narily 66 2/3 percent efficient, but that 
it is possible for him to do one and one- 
half times as much work as is his cus- 
tom, thus reaching an efficiency of 100 
percent. The man above average is able 
to produce at a rate above 100 percent, 
while the subnormal man can not reach 
100 percent efficiency. It was believed 
that an efficiency above 110 percent would 
probably be reached only because of an 
incorrect standard. Therefore, a 1 per- 
cent increase in wages was paid for each 
2 percent increase in efficiency between 
66 2/3 percent and 110 percent, but above 
110 percent efficiency the percentage in- 
crease in wages was gradually dimin- 
ished. 

This plan probably provides a fair and 
equitable method of payment for work 
in certain shops where there is not a 
great deal of difference in the productive 
ability of the men, or where the nature 
of the tools and product control the out- 
put to such a degree that one man can 
not produce a great deal more than an- 
other. These conditions do not exist at 
this property, and we discovered that 
exceptionally capable men could and 
would produce four times as much or 
more than the least capable, and twice 
as much or more than the average. This 
proved true when the average was taken 
as the actual accomplishment over a long 
period of time previous to the adoption 
of a bonus payment plan. Therefore, the 
system first adopted proved unfair to the 
most efficient workmen, and it discour- 
aged them from doing their best. Also, 
because the payments began at a point 
below 100 percent, or standard, it was 
very difficult for the workman to under- 
stand how his bonus was figured or to 
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By W. P. Goss, CHIEF BONUS ENGINEER, 


MINE DEPARTMENT 


F. H. Jones, CHIEF BONUS ENGINEER, 


SMELTER DEPARTMENT 


figure for himself how 


much bonus he had 
earned. 
After trying the 


above plan during 1921 
and 1922, it was decided 
to make several major 
alterations in the sys- 
tem, and early in 1923 
the plan under which 
we are now working 
was adopted. It is 
based upon the assump- 
tion that an average 
man, working at nor- 
mal speed, equal to 
what would be expected 
of him under a day’s 
pay plan, is 109 percent 
efficient. Such an 
amount of work is taken as standard for 
a shift. For every 1 percent increase in 
efficiency above 100 percent, the man is 
given one-half percent times his wages 
as a bonus payment. This 50-50 division 
goes on indefinitely, regardless of the 
efficiency attained. The amount of bonus 
paid for a job is computed according to 
the formula B=% (E—109) W. The 


values for “E” and “W” are obtained as 
follows: E= when S=stand- 
ard; P=work accomplished; T=time 


required for doing P; T:=time allowed 
for doing P; E=efficiency expressed in 
percent; W—wage rate per unit of time; 
B=bonus paid per unit of time. 


Under certain conditions we have 
found it more convenient to use money 
rather than time as a unit for the stand- 
ard. When this is done, the efficiency of 
the job is affected by the rate of day’s 
pay as well as the amount of work ac- 
complished in a given time, and the prac- 
tice of having a highly paid class of labor 
do work which could be as well done by 
a lower paid class of labor is discouraged. 

In the Metallurgical Department it is 
often possible to accurately measure the 
quality as well as the quantity of the 
work produced, so that standards may be 
set which take both of these factors into 
consideration. Most of the work outside 
of the machine, boiler, and pattern shops 
is of such a nature that the efficiency of 
individuals can not be computed. Be- 
cause of this, group bonus plans have 
been adopted. The maintenance of a 
certain important mechanical unit is 
paid for by allowing the men responsible 
25 percent bonus, providing the equip- 
ment operates without a breakdown 


throughout the month. They are penal- 
ized a given amount for delays in the 
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operation of the ma- 
chines. 

The blast - furnace 
operation standard is 
26 2/3 tons per furnace 
per hour, with a 1 per- 
cent bonus for each 
0.01 percent copper be- 
low 0.30 percent copper 
in the slag. 

The calcining crew 
bonus standard is a 
given cost per ton for 
labor and fuel. 

The _ reverberatory 
furnace bonus is fig- 
ured from three stand- 
ards based upon ton- 
nage smelted, percent 
copper in the slag, and 
waste heat produced. This latter item is 
included because the furnace men have 
control of the gases going to the waste 
heat boilers. 

The power-house bonus depends upon 
the cost of producing electric energy, 
blast furnace blowing air, and converter 
blowing air. 

The Concentrator Department of the 
mill is paid a bonus depending upon the 
ratio of concentration, percentage of ex- 
traction, and delay due to plant shut 
down. 

The foundry men are grouped and the 
standard is in terms of tons of finished 
casting per man-shift. 

The machine and boiler shop mechanics 
are given individual standards for each 
job. Most of their work is comparatively 
simple to rate and the standards are 
functions of the volume of metal dis- 
placed or replaced. 

Whenever possible, the standard is set 
before the job is commenced. A bonus 
estimate form (shown on opposite page) 
is made out in duplicate. The duplicate 
is given to the workman and the original 
is given to the foreman. It shows a 
description of the work to be done and 
the standard allowed. After the job is 
completed, the foreman fills out his copy 
and sends it to the time office, where the 
efficiency of the job is computed and any 
bonus earned is credited to the account 
of the workman. 

Standards for the open pit are set for 
individual jobs and workmen whenever 
possible, but some of the work is rated 
for a group. 


EXAMPLES OF OPEN PIT STANDARDS 


Type 50-B electric shovel operation 
standard is 250 cu. yds. loaded into trucks 
per shift per crew of three men. 

Churn drilling standards are 0.75 to 
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4 ft. of hole drilled per hour per crew of 
two men, depending on the formation. 

Truck hauling standards from the 
shovels are 58 to 143 cu. yds. hauled per 
truck per shift, depending on the distance 
hauled. 

Truck repairs standard is $3.60 allowed 
against the pay roll of the repair crew 
for each eight-hour truck haulage shift. 

Jackhammer drilling and blasting crew 
standard is based upon cubic yards of 
material broken. 

Pipe work installation and maintenance 
standard is $23 pay roll allowed per 24 
hours. This last item is an example of 
the efficiency of a group bonus plan on a 
job which is difficult to rate if the indi- 
vidual jobs are considered. The pipe crew 
serves various crews of drillers and 
shovel operators throughout the pit. The 
work was formerly being done by a crew 
which cost about $26 per day for wages. 
After a study of the work was made by 
the Bonus Engineer, it was decided that 
the job had been operating below 100 per- 
cent efficiency, and $23 was agreed upon 
as being enough to allow as a standard 
for this work. The first month after the 
standard was set, the pay roll plus the 
bonus paid was only $18, and the service 
was better than it had been before. The 
head of the crew had weeded out several 
subnormal workers and had encouraged 
the few picked workers left to do a better 
quality, as well as a larger quantity, 
of work than before. 

The shop work bonus at the mine is 
practically the same as at the smelter. 
Some of the standards used are as 
follows: 


Electric Shop—The standard for hang- 
ing trolley and installing crossarms 
underground is 5.5 ft. per hour. The 
standard for installing a charging panel 
“sed storage battery locomotives is 32 
ours. 


Boiler Shop—The standard for making 
one set of dipper stocks for a 50-b elec- 
tric shovel is 320 hours. The standard 
for building one 18 cu. ft. side or end 
dump car is 56 hours. The standard for 
building a body and dump rack for the 
10-ton open pit trucks is 400 hours. 


Blacksmith Shop—The standard for 
dressing picks is six minutes. The stand- 
ard for making and tempering a 12-lb. 
hammer head from locomotive tire steel 
is 88 minutes. 


DRILL STEEL SHARPENING 


The bonus for sharpening drill steel 
is not based on the number of pieces of 
steel sharpened, because when this 
method was tried the operators burned 
the steel in an effort to increase their 
production. This burned steel did not 
“stand up” underground and it was soon 
back in the shop for resharpening. This 
tended to increase the work in the sharp- 
ening shop and the men were being paid 
a premium for poor work. Under the 
present method, the steel sharpening shop 

ay roll is allowed $1.15 for each operat- 
ing machine drill shift. When good steel 
is sent underground, it will have a max- 
imum life before requiring resharpening 
and the sharpening can be done with a 
minimum crew; thus, the premium will 
be paid for good work rather than for 
poor wor 

Gatecoround, the bonus is figured sep- 
arately for each man wherever his indi- 
vidual work can be measured. However, 
such work as is performed by a group of 
shovellers in a stope cannot be divided 
according to the accomplishment of indi- 
viduals, so that the bonus for the entire 
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group must be computed as a unit. Min- 
ing standards are in terms of volume 
broken for stoping, and in terms of feet 
advance for drifts, crosscuts, and raises 
and shafts. The unit of volume used is 
the cubic contents of one square set, 
which is 5 ft. 6 in. by 5 ft. 6 in. by 7 ft. 
2in. Timber work is paid for according 
to the unit built or repaired. Chutes 
manways, chute pockets, square sets, and 
drift sets are standard in size, shape, 
framing, etc., throughout the mine, so 
that uniform standards prevail. Repair 
work standards must be set to fit the 
individual job because of the lack of sim- 
ilarity of such work. 

Practically all of the new timber work, 
drifting, crosscutting, raising, is now be- 
ing paid for under a contract system. 
This system is really a modified bonus 
rather than a true contract, because the 
agreement is verbal, the worker assumes 
no obligation, the company retains the 
right of complete supervision, and the 
man is guaranteed a day’s pay regardless 
of his output. Each man on the contract 
is responsible to the company only, and 
is paid separately by the company. Ex- 
amples of the method used in computing 
the contracts are: 

A timber crew built 10 chutes in five 
days, for which the price allowed was 
$10 each. 


Credit 10 chutes @ $10............ $100.00 
Deduct 5 shifts 28 $26.15 
Deduc: 5 shifts 23.40 
Total deductions ............. $49.55 
—— due contractors ......... $50.45 
ue timberman in addition to day’s pay— 


53% $600. 45—$26.75. 
Due timber hpr. 


in addition to day’s pay— 
47% X $50.45 = $23.70. 


The division of profit is made accord- 
ing to the ratio of the day’s pay rate of 
the two men. 

A drift is driven 100 ft. in 20 shifts, 
with 30 boxes of powder. The price al- 
lowed is $5 per ft. for mining labor and 
explosives. 


Credit 100 ft. @ $5.00............. $500.00 
Deduct 20 shifts @ .00 
Deduct 30 boxes ae "a $8.00.. 240.00 

Total deduction .............. $339.00 


The miner receives $161 in addition to 
his day’s pay for 20 shifts. 

Two advantages of this type of con- 
tract over the bonus system in use here 
are that, first, the contract is more easily 
understood by the miner and he visualizes 
his units of work accomplished in terms 
of dollars. This acts as a stimulant to 
greater industry because the man can 
see the dollars piling up. Second, in the 
case of development work, the miner 
is rewarded for saving explosives, while 
under the bonus system the tendency is 
to be wasteful of explosives. 


A great deal of care must be taken 
to set a correct standard price under this 
method of payment, because the company 
does not participate in the bonus earned 
and, if the price is set too high, the cost 
to the company will be too high. Most 
of the contract prices have been arrived 
at from bonus standards taken in con- 
junction with the average bonus earned 
over a long period of time on a given 
class of work. For instance, the price 
of a drift is arrived at as follows: The 
bonus standard for the drift might be 
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2 ft. per shift; the average bonus paid 
for drift work had been about 50 percent. 
A miner would have to average 4 ft. 
advance per shift in order to make 50 
percent bonus, and thus the cost for labor 
would be $4.95 plus (50% x 4.95) = 
$7.42, or $1.855 per ft. The allowance 
for powder might be $1.90, so the con- 
tract price would be set at $1.85 plus 
$1.90, or $3.75 per foot. If the miner 
broke four feet per shift and used the 
allowed amount of powder, he would 
make $2.475 per shift, which is the same 
as if he were on bonus. If he does better 
than this, he will make more money on 
contract than if he were on bonus; if he 
falls below the efficiency illustrated, he 
will make less money on contract than if 
he were working on bonus. 

If the contractor is not doing reason- 
ably well, an investigation is made to 
determine the cause. If unforeseen dif- 
ficulties have arisen, the contract price 
is changed to meet the conditions; if the 
fault is found to be with the workman, 
he is transferred to some work for which 
he is better fitted, or else he is dis- 
charged. 

The contract price is subject to change 
at any time if conditions over which the 
contractor has no control are altered. 
For example, the price varies according 
to the formation encountered, and it may 
be changed to meet variations in tem- 
perature or humidity due to the ventila- 
tion. If an error is made in setting the 
price or standard for a job, due to mis- 
judgment on the part of the bonus en- 
gineer, the change in price is retroactive 
to the beginning of the job, providing an 
increase in price is to be made; if a cut is 
made, the change takes effect on the day 
the workman is notified. This practice 
works to the disadvantage of the com- 
pany in one way, but it pays by keeping 
the confidence of the men. 

Most of the underground work and all 
of the mechanical and open pit work is 
on bonus rather than on contract. The 
standards are expressed in various units 
according to the type of work considered, 
some of which follow: 


DRIFTING STANDARDS IN FEET PER MINER 
SHIFT 


° Holes per round 
Drilling Speed 10 18 16 20 24 
15” and up per min....... 3.4 3.1 3.9 23.7 3.5 
8.1 2.9 2.7 25 2.38 
2.9 2.7 26 28 2.1 
2.56 23 31 19 1.7 
018 16 14 12 


Note: These standards are fer normal — 
tions. Where the temperature is excessively high 
or the working place is remote, the standard is 
made to fit the conditions. 


Mucking 


Stopes—10 to 20 18-cu. ft. cars per shift, ac- 
cording to the chute spacing, floor conditions, etc. 
Drifts and crosscuts—8 cars per shift in por- 
Lin tif and schist; 7.2 cars per shift in iron sul- 


Hand Tramming 


18-cu. ft. 
cars per shift 
58 
56 


And so on, one car less being required per 
shit fer each 20-ft. increase in distance. 


Stope Mining 
Square set—Remove ground and stand timber— 
0.75 sets per miner shift. 
Cut and fill—Break ground—1.5 to 2.5 sets 
(5’6"x5'6"x7'2") per miner shift, depending on the 
formation and the hardness of the ground. 
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Whenever it is possible to set a stand- 
ard for each detail operation, the bonus 
system functions at its maximum effi- 
ciency, but sometimes it would cost more 
to obtain sufficient data from which a 
standard could be set than the total cost 
of the job. In such cases no attempt is 
made to set a standard and the method 
of handling this work depends largely 
upon circumstances. The job may be con- 
sidered as only worth day’s pay and be 
treated accordingly. If the men doing 
the work have n regularly making 
bonus on jobs, the efficiency of which 
could be figured, then they are paid a 
bonus on the unrated job commensurate 
with what they have been making and in 
accordance with the opinion of their boss 
of their efforts on that job. Of course, 
this practice does not inspire better or 
faster work, but it prevents much dis- 
satisfaction among the workers and is 
cheaper than trying to obtain a standard. 
Also, we are constantly on the alert to 
prevent abuse of this practice and to keep 
the number of jobs so figured at a min- 
imum. Because some of the work about 
the plant is of such a nature that it is 
impractical to put it on a bonus basis, 
this work is done on day’s pay basis. 

The bonus is figured on the first of each 
month for the work done during the past 
month. The men and their bosses are 
immediately notified of the amount of 
bonus earned, but they are not paid this 
bonus until the second regular pay day, 
which is the twenty-first of the month. 

The Mine and Open Pit Departments, 
with their attendant shops, are located 
at Jerome; the Mill and Smelter Depart- 
ments are located at Clarkdale, which is 
about four miles from Jerome. This 
physical separation, as well as inherent 
differences between the work done at the 
mine and metallurgical plants, has made 
it necessary to maintain two organiza- 
tions for handling the bonus work. 

The organization of the Bonus Depart- 
ment at the Mine consists of a chief 
bonus engineer, an assistant, an office 
clerk, who posts the time of the workmen 
on the various job sheets, four bonus 
engineers, who handle the underground 
work, and two bonus engineers who look 
after the surface shops. Each engineer 
computes the efficiency of all the jobs 
under his jurisdiction and the computa- 
tions are then checked by the ‘head of 
the department or his assistant. At 
Clarkdale, a chief and two bonus en- 
gineers keep track of the work and set 
the standards. The time office keeps ac- 
count of the time and computes the bonus. 

We are constantly revising our old 
methods and standards, as well as setting 
new ones, because of further knowledge 
or because of changing conditions sur- 
rounding the work. The installation of 
better equipment calls for a review of the 
operations concerned and a revision of 
standards. Naturally, it is impossible to 
convince every workman that he is being 
treated fairly when his standards are 
changed, but this distrust can be cut to 
a minimum if the bonus engineers ex- 
plain the reasons for making the change 
in a clear, tactful, and patient manner. 
The success of a bonus system depends 
largely upon obtaining and keeping the 
confidence of the workmen. If the bonus 
engineers are experienced workers them- 
selves, who are known by the workmen to 
be capable and honest, they can do much 
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towards assuring the success of the bonus 
system. 

When a dispute arises between a work- 
man and the bonus engineer which can- 
not be settled at once, the workman is 
invited to take his grievance to the head 
of the bonus department. If he is not 
satisfied with the decision given by the 
chief bonus engineer, he is at liberty to 
go to the mine superintendent. 

We have found that the bonus system 
of reward for extra accomplishment, 
whereby a workman is compensated in 
proportion to his efficiency, has lowered 
our costs. It has attracted and retained 
a high class of labor which is prosperous 
and contented because of the fair pay it 
is receiving for a fair day’s work. 

Acknowledgment is made of the free 
use of two previous papers, viz, The 
United Verde Copper Company’s Bonus 
Methods, by W. V. DeCamp, assistant 
general manager, U. V. C. Co., printed in 
the December, 1924, issue of THE MINING 
CONGRESS JOURNAL, and Group Bonus 
System for Smelter Departments, by C. 
R. Kuzell and J. R. Marston, Smelter De- 
partment, U. V. C. Co., presented at the 
meeting of the Arizona Chapter, Ameri- 
can Mining Congress, Jerome, Ariz., 
March 14 and 15, 1927. 


EMPLOYMENT 


maintain an ap- 
AND WELFARE | 


prentice school in 
connection with the 
mechanical depart- 
ment at both the mine and smelter. 
Boys, usually high-school graduates who 
are anxious to learn a trade, are placed 
in the shops and serve a four-year term 
of apprenticeship. Vocational classes in 
shop mathematics, mechanical drawing, 
and general shop practice are conducted 
as a regular part of the apprentice train- 
ing plan, and all apprentices are com- 
pelled to attend these classes. At this 
point it should be mentioned that when 
hiring mechanics we at all times endeavor 
to hire only those men who have served 
their time as apprentices. 


(From page 395) 


FoLLow-Up PLAN 


The superintendent of the Smelting 
Department has adopted a follow-up plan 
whereby all new men are interviewed by 
him shortly after they enter the service. 
At this interview an effort is made to 
ascertain the extent to which the man 
has been instructed in safety regulations 
and company policy, as well as what steps 
have been taken to train the employe rel- 
ative to our particular operating prob- 
lems. This heart-to-heart talk between 
our new men and the superintendent is 
made in an effort to impress the employe 
that in his place as laborer, helper, or 
mechanic he is just as important to the 
success of the organization as a whole 
as any member of the staff. 


WELFARE 


The welfare of our employes and their 
families, and particularly those who are 
disabled due to sickness or injury, is of 
vital concern to the management, and our 
policy in this regard is one designed first 
to relieve those who because of accident 
or sickness are in need of assistance, and 
then for the general comfort of the entire 
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organization. Employes injured in the 
course of their employment are satisfac- 
torily provided for and receive adequate 
compensation during their period of dis- 
ability under the terms of the workman’s 
compensation law, and although the com- 
pany has no jurisdiction regarding the 
amount of compensation paid or any final 
settlement which the Industrial Commis- 
sion may make with the disabled employe, 
we are, however, able to assist the in- 
jured man by providing a high type of 
medical treatment and by cooperating 
with the Industrial Commission and the 
employe in order that the case may be 
promptly and justly settled. Further- 
more, we are often able to assist in the 
rehabilitation of the injured employe 
after he has sufficiently recovered to per- 
mit his return to light duty, and the 
employe who due to some permanent dis- 
ability is unable to resume his former 
occupation is trained to perform some 
gainful work, which often has made the 
man more valuable to himself than he 
was before the injury. 

To protect the employe who, due to 
sickness or injury off the job is com- 
pelled to leave his work, we have adopted 
a group insurance plan, whereby every 
man who has been in the service of the 
company for six months or longer re- 
ceives weekly benefits of approximately 
50 percent of his wages during the period 
of disability. This group plan also 
covers the employe in case of death from 
any cause. In order that this insurance 
may be furnished to our employes at a 
very low rate, the amount of the monthly 
premium is divided equally between the 
men and the company. 

Employe clubhouses have been built at 
both Clarkdale and Jerome. These clubs 
provide libraries, ladies’ lounge rooms, 
men’s billiard and card rooms, bowling 
alleys, and auditoriums for large parties, 
dances, and employes’ gatherings. The 
clubs are governed by employes’ commit- 
tees, while the expenses in connection 
with their operation are borne by the 
company. Four swimming pools, two at 
Clarkdale and two at Jerome, are avail- 
able for all residents of the two com- 
munities during the summer months. 
Community playgrounds are maintained 
and a recreational area at Peck’s Lake 
is greatly enjoyed during the spring and 
fall months, a golf course, baseball fields, 
and tennis courts have also been pro- 
vided. The problem of housing our em- 
ployes is rapidly being solved by the con- 
struction of modern three and four room 
dwellings, which are rented to the mar- 
ried employes at a very low rental. 

That our efforts directed toward the 
induction and retention of a higher type 
of workman within the United Verde 
organization have been liberally rewarded 
is unquestioned. Our labor turnover has 
been greatly reduced, the number of 
unnecessary absences has been cut to the 
minimum, and our program for the pre- 
vention of accidents has met with a 
marked degree of success. At the same 
time the cordiality of the relations be- 
tween the management and the employe 
has been developed to a degree which 15 
years ago would have been considered 
impossible. 


United Verde Copper Company. 
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By J. C. Harding 


SAFETY AND EMPLOYMENT ENGINEER 


Oscar A. Glaeser 


SAFETY AND VENTILATION ENGINEER 


SAFETY POLICY 


and 


ACCIDENT PREVENTION 


ACCIDENT prevention is not a one- 
man job. On the contrary, it is squarely 
put up to every man as a part of his 
work. Foremen and shift-bosses are held 
strictly responsible for the safety of the 
men under their supervision. A good 
safety record is considered one of the 
qualifications of a good boss. The Safety 
Department renders all the assistance 
possible in bringing about the desired 
results. 

When a man is employed he is in- 
formed of the equipment which he must 
have before he can go to work. This 
consists of protective headdress and hard- 
toe shoes in the case of mine employes 
and proper footdress and clothing for 
smelter work. Leggings, spats and res- 
pirators are also required in certain 
smelter departments. Each new employe 
is furnished with a pair of goggles, which 
he is required to have on his person dur- 
ing hours of employment, and a book 
of safety rules. He is also instructed in 
the company’s general safety policy. 

Safety training is carried on in the 
smelter department by teaching those 
who are on the “extra board” or the 
“absentee reserve’ ways and means of 
doing work safely and efficiently. Such 
training is not carried on in the mine. 

Guarded by protective clothing and 
armed with the knowledge that safety 
should at all times receive his first con- 
sideration, he is sent to his boss. The 
bosses’ first instructions deal with safety. 
The new man is instructed in standard 
practices, such as wearing goggles when 
breaking rock or slag with a hammer, 
when collaring a drill hole, or when blow- 
ing out a drill hole. Barring down roof 
and muckpile and the correct manner of 
handling heavy material is stressed. The 
necessity of using only tools in good con- 
dition is emphasized. The miner is in- 
formed of the location of “Safety Cham- 
bers” and when to use them, and then he 
is specifically told about his particular 
job. It is felt that by this time the 
new employe will have gained some idea 
of: the value this company places on the 
lives of its employes, and that the first 
seeds of a safety consciousness have 
taken root. 

There are two important elements to 
any accident prevention policy. The first 
is a safe plant or mine, as the case may 
be, with all the protective devices and 
safeguards necessary to eleminate and 
reduce industrial and occupational haz- 
ards. The next step is to induce men to 
work safely. The use of safeguards and 
the latest and best protective devices is 
an old established policy with the United 
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Verde Copper Company. Methods of 
mining are changed to afford the great- 
est protection to the miner. The main 
shaft and shaft stations are of steel and 
concrete; this has been done to eliminate 
that dreaded hazard, shaft fires. Man- 
ways and all other vertical or inclined 
openings are covered or properly guarded. 
Safety belts are kept at grizzlies, and 
grizzly men are required to wear them. 
Blasting is done on a combined time 
schedule and signal system which extends 
from level to level. The main haulage 
systems operate on a modified block 
signal system, and haulage motors are 
equipped with heavy plate guards to pro- 
tect the motormen. All loading chutes 
are supplied with hinged loading plat- 
forms which have practically eliminated 
the foot injuries common to loaders. All 
hoisting cables, cages, dogs and cross- 
heads are inspected weekly. The large 
man cage is inspected every morning be- 
fore the shift goes down. A fire drill in- 
volving all the men in the mine is held 
once every three months. 

There are many other features too 
numerous to mention which make up the 
safeguards and practices in the mine and 
plant. It is the foreman’s responsibility, 
assisted by other supervisors, to see that 
these safeguards are at all times in first 
class working order. The work of safe- 
guarding mine and plant has been in pro- 
cess for years, and because of the nature 
of the industry, will continue as long as 
ore is mined and smelted. 

Safeguards are of no less importance 
in the smelter. Here again protective 
clothing and goggles become an all- 
important part of a man’s equipment. 
Safety devices, such as water seals, have 
been installed in an extensive system of 
acetylene gas lines designed to prevent 
backfire into the mains and generator. 
Steel ladders, stairs, and railing have 
replaced all wooden structures of this 
kind. Every possible effort has been 
made to guard all moving machinery. 
Steam lines are all covered with asbestos. 
This is not only an economic measure 
but has eliminated burns which at one 
time were quite common. Safety regula- 
tions have been posted in each depart- 
ment, designed to inform the workman 
of, and guard him against, the particular 
hazards to be found there. Here again 
the foremen are considered the key men, 
and as such are held strictly accountable 
for accidents. 

While accidents are the bosses’ respon- 
sibility and their prevention his duty, the 
safety engineer has a responsibility and 
a duty which is equal to the bosses’ in 
this regard. The boss instructs his men 


in the work to be done, and it is as- 
sumed that these instructions include the 
necessary safety admonitions, followed 
by enforcement where this becomes neces- 
sary. It is difficult for a boss, harassed 
by production problems, to go much 
deeper into accident prevention. Some 
one with more specialized training, and, 
therefore, better equipped for this work, 
can be of material aid to a boss in carry- 
ing out an accident-prevention program. 

In the United Verde organization the 
safety departments render this assist- 
ance. Its members make periodic inspec- 
tions and recommendations resulting 
therefrom. They supervise the transpor- 
tation of men in the mine and arrange 
the blasting schedule. The safety de- 
partments issue safety rules and instruc- 
tions; test and supply approved safety 
equipment; pass on all safety sugges- 
tions; and are charged with the responsi- 
bility of proper mine ventilation and fire 
prevention. All of this is necessary if 
the mine and smelter are to be safe. 

More difficult is the task of controlling 
the human element to the extent of in- 
ducing men to become safe workers. 
Education and safety propaganda are 
two means available to establish a safety 
consciousness among the men. In the 
operations of the United Verde the two 
are more or less interwoven, yet each 
serves its purpose separately. Education 
is carried on principally through general 
and departmental meetings. At the mine 
lunch hour safety talks with the men 
are held. A group of men is brought 
together; they are given time to eat their 
lunch; cigarets are passed, and the meet- 
ing begins. 

At most of these meetings the safety 
engineer or his assistant gives a talk, 
occasionally a meeting is thrown open 
for discussion, and at other times some 
employe gives a prepared talk. The talks 
range in subject matter from practical 
applications on one or more jobs to in- 
spirational talks. They have all proven 
popular and profitable. These meetings 
are easily arranged for in the mining 
department. 

The smelter department relies for its 
success in this matter on evening mass 
meetings held in the clubhouse, at an 
hour when the whole family can attend. 
In many respects, the latter is propa- 
ganda of the finest kind, in that the en- 
tire family becomes concerned about the 
husband’s and father’s welfare while at 
work. 

The smelter is further divided into 
four divisions. Each department holds 
its own meet- (Continued on page 410) 
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MEDICAL DEPARTMENT 
of the United Verde Copper Company 


| AM well aware that opinions 
differ as to how far the activities of in- 
dustrial medicine should extend. Fer- 
sonally, I feel that in the cities where a 
general hospital and specialists in every 
line are available, the activities of the 
industrial surgeon should extend only to 
the occupational injuries and diseases, 
and to the plant as far as safety and 
sanitation. On the other hand, in small 
communities such as we have in Arizona, 
where as a rule, the community actually 
exists because of the presence of the in- 
dustry, the activities should extend to 
the entire health supervision of the em- 
ploye and his family. Some critics 
would call this a combination of indus- 
trial and community medicine, but, re- 
gardless of what it is called, it is the 
ideal plan for the mining communities 
of this state. Industry renders this ex- 
tensive service at a heavy cost in dollars 
and cents, but this is actually a sound 
investment to both employe and em- 
ployer. The employe, for a_ small 
monthly hospital deduction, receives free 
medical and surgical care, as well as 
free hospitalization for himself for all 
conditions, except venereal. For his 
family he receives free medical care with 
a 50 percent reduction on hospital and 
surgery. This health supervision is a 
problem of human conservation—the 
conservation of the lives and limbs of the 
employes as well as the reclamation of 


the disabled workman in his daily strife. 
It is the soundest foundation for maxi- 
mum production of any industry, for 
aside from its economic value it fosters 
a sense of loyalty as well as making the 
men’s work more attractive. 

The activities of the Medical Depart- 
ment of the United Verde Copper Com- 
pany in carrying out this program of 
health supervision are as follows: Physi- 
cal examination of employe, care of ac- 
cident cases, medical and surgical care 
of the employe and his family, hospitali- 
zation and infant welfare clinic. Indi- 
rectly, the duties extend to the Safety 
Department through close cooperation 
with the safety engineer in his work 
with safety and sanitation. Also coop- 
eration with the Employment Depart- 
ment in reclamation of the disabled, as 
well as placing new defective employes 
at suitable work. 

The first activity—physical examina- 
tion—was primarily instituted to protect 
industry against the dishonest and un- 
scrupulous applicant who would attempt 
to collect damages for minor or major 
defects he had prior to entering the em- 
ploy. Today, with our present compen- 
sation law, this protection is not neces- 
sary. However, the true value of this 
procedure to both employe and employer 
is appreciated. The examination con- 
tinues more thorough than at first and 
is repeated at periodic intervals. The 


The New United 
Verde Hospital 


By Dr. A. C. Carlson 
CHIEF SURGEON 


Medical De- 
partment is 
familiar with 
the work and 
working condi- 
tions of the 
various de- 
partments. When an employe is found 
with defects great enough to prevent 
him from performing the duties for 
which he was hired, he is either rejected 
or recommended for work that he is 
physically able to perform, with efficiency 
to the company, as well as work which 
will not further aggravate his condition. 
The physically perfect individual is a 
rare specimen. Some physical fault can 
generally be found in any one. It there- 
fore becomes necessary to employ men 
with certain impairments. I will not at- 
tempt to classify these impairments, 
other than to state the problem of plac- 
ing or rejecting the defective workman 
depends upon whether the defects are 
major or minor; whether they are cor- 
rectable or non-correctable. The major 
non-correctable case should not be placed 
in an industry such as mining and smelt- 
ing. ._In the majority of cases the minor 
defects are passed, as well as a certain 
number of major correctable cases. 
Often, conditions are found that the em- 
ploye was not aware of, for which either 
treatment or timely advice is given. 
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Operating Room at Hospital 


THE CARE OF ACCIDENT CASES 

The majority of injuries are of a minor 
nature, principally injuries to the fin- 
gers, hands, and toes. In all injury cases, 
either minor or major, our aim is re- 
storation of the most perfect function 
possible, striving for the best economic 
end result as well as medical end result. 
This treatment is rendered with genuine 
friendliness and kindness. We want the 
workman to know that we are sincerely 
anxious to get the best possible results. 
The close contacts and friendships de- 
velop a feeling of satisfaction and con- 
fidence in the employe regarding the care 
he will receive should he meet with an 
accident. 


MEDICAL AND SURGICAL CARE OF EMPLOYE 
AND FAMILY 

The employe is given free medical and 
surgical care, as well as hospitalization 
for any condition that may develop, ex- 
cept venereal. The family of the em- 
ploye receives free medical care and free 
surgical care for minor conditions. Op- 
erations are charged for at one-half the 
regular rate, with a maximum charge 
of $75. 


Hospitalization is furnished the family 
at $2.50 per day for private room, and 
$12.50 per week for the ward. All med- 
icines and dressings are furnished free 
of charge. Many medical men will state 
the last named duties belong to the fam- 
ily physician. However, in the small 
community in which we live we are the 
family physicians to the great majority 
of our employes. As to the economic 
side to the employe, it is a comfort to 
him not to have worries over doctor bills 
when sickness comes in his family. 


HOSPITALIZATION 


We have a modern institution, three 
and one-half stories above the ground 
or basement floor. The building is rein- 
forced concrete construction with hollow 
tile partitions, metal lath and plaster. 
On the ground, or basement floor, we 
have an engineer’s room, storage battery 
room (which automatically cuts in should 
the regular power line cut out). The 
emergency lighting system supplies the 
main surgery and corridors. There is 
a refrigerator room where we make 200 
pounds of ice per day and which also 
cools the main kitchen refrigerator. 


April, 1930 


Also a boiler room in which we have 
heat, sterilizing and hot water boilers, 
water softener and incinerating plant. 
Adjoining this room is the ambulance en- 
trance, laundry room, locker room and 
two spacious steam-heated garages. On 
the first floor we have the out-patient de- 
partment, waiting room, doctors’ offices, 
large dressing room, fully equipped with 
a sterilizing unit and pharmacy. Ad- 
joining the dressing room we have a phys- 
ical therapy department, fully equipped 
and under the supervision of a ¢ca- 
pable physical therapy nurse. On this 
floor we also have the hospital store- 
room, main kitchen, nurses’ dining room, 
convalescent patients’ dining room, 
kitchen store room, rooms for kitchen 
help and porters’ utility room. The 
kitchen is under the supervision of a 
capable dietician. We also have here a 
first and second cook, dish washer and 
combination waiter and cook’s aid. The 
kitchen is equipped with electric range, 
steam tab'e, (Continued on page 409) 
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Ward and Private Room at United Verde Hospital 
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East Terrace of Clark 

Memorial Club at Clark- 

dale, looking toward 
Smelter 


By Noel Pegues 


LIBRARIAN, CLARK 
MEMORIAL CLUB 


RECREATION in the Verde District 


IF ONE of the miners who 
worked at the United Verde back in the 
90’s, when it was still in its infancy, 
could return to the scene, he would find 
in use different methods of mining and 
smelting, but there would still be shafts, 
tunnels, drifts, cross-cuts and blast fur- 
naces, as in his day. There is little 
similarity, however, in the way in which 
the employes, then and now, spend their 
leisure hours. 

In his day, the saloon was the work- 
ing man’s club; the opportunity for out- 
door sports was limited. Today, numer- 
ous facilities for recreation are provided 
in Jerome and Clarkdale. These facili- 
ties are equal, if not superior, to those 
found in the larger cities, and there is no 
reason to regret residence in a so-called 
smelting or mining camp. 

Through a $100,000 bequest made by 
the late Senator Wm. A. Clark, the town 
of Clarkdale has a beautiful club house 
which was dedicated to the employes and 


their families in apprecia- 
tion for long years of faith- 
ful service. This club 
house, as well as the one in 
Jerome, is available for the 
use of all employes and 
their families. There are 
no dues or membership 
fees, and the facilities, with 
the exception of bowling, 
the soda fountain and the 
pool and billiard tables, are 
furnished without charge. 
The concessions are oper- 
ated on a non-profit basis. 
In addition to the bowling 
alleys and billiard room 
already mentioned, the 
Clarkdale club house has a : 
large, attractive men’s lounge, a public 
library and reading room, where 40 
current magazines and newspapers are 
always available, a ladies’ lounge, an 
auditorium, and change rooms which are 


used in connection with the 
swimming pools and gym- 
nasium. This club is as 
beautifully furnished as 
many a metropolitan club, 
and its comfortable loung- 
ing chairs and divans, beau- 
tiful draperies and floor 
coverings, as well as the 
complete and luxurious culi- 
nary equipment, are a con- 
stant joy to the residents. 

The auditorium, with a 
seating capacity of 600, has 
an excellent stage and 
dressing rooms, and is also 
used as a dance hall. The 
Clarkdale schools utilize the 
auditorium for a gym- 
nasium and basketball court. 

At Jerome, the club house has a lar, 
men’s lounge containing pool and bil- 
liard tables, a soda fountain and card 
room, a ladies’ lounge and card room, 


United Verde Copper Company. 
405 


4 
3 


ts, 


Club House at Verde Valley Golf Club, Clarkdale 


United Verde Club House at Jerome 


United Verde Copper Company. 
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and a small ballroom which is used for 
dinners and dances. The Jerome Public 
Library is also housed in this building, 
and the United Verde Copper Company 
assists the library in the purchase of 
current books and magazines. 

The excellent facilities provided by 
these club houses have been the inspira- 
tion for an unusual number of activities 
among the citizens of the two towns. 


SWIMMING POOLS 


The younger generation has not been 
overlooked with respect to recreational 
facilities. Four swimming pools have 
been built and are operated and main- 
tained by the Copper Company. At 
both Jerome and Clarkdale pools are pro- 
vided for the Mexican population as well 
as the American. There are club houses 
at both towns for the Mexican employes, 
and these too are operated without profit 
by the company. 

At Peck’s Lake, around which the 
Verde Valley Golf Club course is laid, a 
public playground has been established. 
Swings, teeters, merry-go-rounds, and 
other paraphernalia for childish enjoy- 
ment have been installed. Similar 
equipment is provided in the public park 
on the 300-ft. level in Jerome. 

During the course of steam shovel op- 
erations at Jerome, a large gulch, located 
about a mile from Jerome and several 
hundred feet above the town, was filled 
in. This filled ground was levelled off 
and is now used as a baseball park and 
football field. Another excellent park 
for football and baseball is located in 
Clarkdale, and both parks have adequate 
grandstands. 

There are four tennis courts in 
Jerome, located near the park and swim- 
ming pool, and in Clarkdale there is a 
like number, as well as a group of horse- 
shoe courts. 

GoLF COURSE 


The outstanding feature for the rec- 
reation of residents of Clarkdale and 
Jerome is the nine-hole golf course, 
within a mile of Clarkdale, and only six 
miles from Jerome. This course has all 
grass fairways, and being built around 
Peck’s Lake, has the only natural water 
hazards of any course in Arizona. It is 
considered by many to be the sportiest 
nine holes in the Southwest, and many 
local and state tournaments are played 
at the Verde Valley Golf Club. 

A beautiful club house, with men’s and 
women’s locker rooms, a large lounge, 
dining room and kitchen, is part of the 
golf club plant. Near the golf club 
house, and on the shore of the lake, is a 
dance pavilion, erected as a part of the 
Wm. A. Clark Memorial. This pavilion 
is used in the summer months for public 
and private dances. 

Both motor and row boats are housed 
at Peck’s Lake, and the horseshoe shaped 
waterway, a mile in length, affords an 
excellent course for the speedy crafts. 


NEARBY RESORTS 


Numerous mountain and lake resorts 
within a few hours’ drive from both 
Clarkdale and Jerome offer many possi- 
bilities for vacation and week-end trips. 

Oak Creek Canyon, famous for its 
magnificent scenery and fine trout fish- 
ing, can be reached in an hour and a 
half over a splendid highway. Cottage 
resorts, inns, and camp sites are avail- 
able for motorists throughout the 12- 
mile canyon. 

Stoneman and Mormon Lakes are also 
popular vacation resorts nearby, where 
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good bass and perch fishing may be en- 
joyed. These lakes are situated in one 
of the largest virgin pine forests in the 
world, and are ideally located for sum- 
mer resorts. 


The United Verde Copper Company 
has cooperated with the United States 
Forest Service in providing a recreation 
area on the summit of Mingus Mountain, 
about half an hour’s drive from Jerome 
and at an elevation of 8,000 ft. The road 
to this area is maintained by the Forest 
Service, and picnic tables and benches, 
fireplaces, etc., are provided by the Cop- 
per Company. In the summer this cool 
park among the pine trees is a popular 
spot, as the elevation of Mingus assures 
a delightful temperature at all times. 


Flagstaff, located 65 miles north of the 
Verde Valley, has modern hotels, a fine 
golf course, and numerous facilities for 
spending a pleasant and inexpensive va- 
cation. 


Prescott, about 40 miles from Jerome 
and Clarkdale, has a delightful summer 
climate, and excellent accommodations 
for tourists and vacationists. The Smoki 
Snake Dance, held on the second Friday 
in June, and the Frontier Days, cele- 
brated early in July, at which a galaxy 
of cowboy contests-are held, are annual 
events which attract many visitors from 
the Verde District. 


During the past few years a number 
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Clark Memorial Club House at Clarkdale 


of dude ranches have been established in 
the Verde Valley, which is also the cen- 
ter of the district in which many fea- 
tures of prehistoric interest exist, such 
as Montezuma Well and Castle. All 
these points are popular objectives of 
week-end and holiday excursions. 

The old-timer referred to in the open- 


ing paragraph might not approve of his 
co-workers tramping the fairways in 
golf knickers, or doing the jack-knife at 
the pools in gaudy bathing suits; but 
their physical fitness, and the content- 
ment both of the men and their families, 
should soon convince him that the change 
has been for the better. 


Ladies’ Lounge in Clark Memorial Club at Clarkdale 


Men’s Lounge in United Verde Club at Jerome 


Jerome Ball 
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Jerome Supply Department, Exterior, and Rock Drill Parts Storage Section 


SuPPLY DEPARTMENT PROCEDURE 


By D. L. Bouse * 


A SLOGAN has been adopted 
by the supply department of the United 
Verde at Clarkdale and Jerome. It is 
“This is a Service Department.” 

It is our business to serve the operat- 
ing departments of this company with 
material and supplies needed to carry on 
the mining, milling and smelting of cop- 
per and still not allow our stocks to 
reach unreasonable proportions. 

One of the first steps toward accom- 
plishing this service is to pay careful and 
prompt attention to our requisitions for 
we know that “A requisition in time 
saves a rush order.” 

* General storekeeper, United Verde 
Co., Jerome and Clarkdale, Ariz. 


Copper 


COMBINED SUPPLY DEPARTMENT OPERATIONS-1929 


REQUISITIONS TO PURCHASING 
AGENT 
We make every effort to 
regulate the issue of requisitions 
on a schedule of dates set aside 
for the various departments. 
This plan is more or less flexible 
but is important in maintaining 
a regular flow of these requisi- 
tions to the purchasing agent’s 
desk. 

Requisitions are originated 
and signed by a department 
head for special equipment and 
by one of our storekeepers for 
all stock items. All requisitions 
indicate how shipments are to be 
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made as to freight, ex- 
press, parcel post or 
truck; approximate 
date of delivery; where 
to have goods shipped 
and the approximate 
price to be paid for the 
entire list of material 
on the requisition (this 
information for the 
superintendent, and the 
general manager). 
The following de- 
scription of the articles, 
quantity, unit, page 
and catalogue number 
from which the selec- 
tion of material is made. 
All purchase requisi- 
tions are referred to the general store- 
keeper before the purchase order is writ- 
ten as a protection against buying mate- 
rial which we may be able to furnish 
from stock at Jerome or Clarkdale or 
from our salvage stock department. 


METHODS OF STORING AND ISSUING WARB- 
HOUSE STOCK 


Upon receipt of material at either of 
our supply departments (Clarkdale or 
Jerome), the receiving clerk checks the 
packages and weights, then tabulates 
this information on a receiving report 
form which gives the following informa- 
tion: shipper; our purchase order refer- 
ence and date received; freight or ex- 
press bill number or note if parcel post, 
and the total weight. 

Each article is listed on this receiving 
report with the individual weight, and 
remarks showing just what items have 
been received and what ones are still 
enroute. 


When properly filled, this report is at- 
tached to a copy of the purchase order 
and passed on to the invoice clerk to be 
checked against invoice for same. In- 
voices are passed for payment by the 
general storekeeper’s office to the ac- 
counting department, and the receiving 
report is the basis of our entire system 


‘ 
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of stocking material and payment of 


same. 

The Rand Visible Retord system, con- 
sisting of an issue card and a receipt 
card is used for record of each article 
in stock. This record consists of ap- 
proximately 15,000 articles in the com- 
bined system. 

Withdrawals of stock are issued only 
on a supply department requisition 
signed by a department head or fore- 
man who has been authorized by the 
management. 

These requisitions show the article or 
material wanted, where it is to be used, 
the charge account or work order num- 
ber, and name of party signing for same. 
All these slips are priced and recorded 
on the stock ards and from these tickets 
we make up a daily report showing the 
entire record of the previous day’s busi- 
ness together with cumulative totals for 
each department or each foreman. With 
this daily report we aim to keep every- 
one interested and informed as to his 
material costs. 

Our perpetual inventory record sup- 
plied by our stock record control, to a 
large degree, regulates the amount of 
investment in supplies and guarantees 
sufficient stock to meet all operating con- 
ditions. 

The combined inventories of supply 
stocks at the close of the year 1929 was 
$510,000 as compared with approxi- 
mately two million dollars tied up in the 
same class of material on December 31, 
1920. The money thus tied up in inven- 
tory stock is only so many “loafing dol- 
lars,” and we have had close cooperation 
between the operating heads and supply 
department in order to make the large 
reduction noted above. This was grad- 
ually accomplished each year even 
under increased production and expan- 
sion from the beginning of the year 
1922. 

Our stocks consist of 34 classifications 
including everything used by the mine, 
mill and smelter from bolts and nuts to 
steam shovel and locomotive parts. How- 
ever, fuel oil, coal and lumber are not 
listed in the above figures as they are 
carried under separate accounts. 

For the year 1929, just passed, our 
total purchases were $2,102,822.67, with 
a combined yearly turnover of nearly 
four times. 

Our simple system and ingenious 
methods help our department perform its 
duties promptly and efficiently. System 
and methods, however, are not sufficient 
to account for our performance record. 
It is made possible only by the hearty 
spirit of team work within the depart- 
ment itself and through the utmost co- 
operation from the management and the 
various departments served. 


SUMMARY OF COMBINED SUPPLY DEPART- 
MENT OPERATION FOR YEAR 1929 


To summarize the operation of our de- 
partment for both Jerome and Clarkdale, 
we show a graphic chart illustrating how 
we keep posted on monthly purchases, is- 
sues and inventory. The peak periods 
caused by increased development pro- 
grams or construction work of all kinds 
show for themselves in this picture. If 
we were on a steady operating basis 
without continued new construction the 
curves in this chart would develop into 
straight lines. 

With the cooperation afforded our de- 
partment by all concerned we are able to 
keep our expenses at a minimum and one 
of the greatest money and time savers 
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of all is a bill of material or a list which 
is furnished us by our engineering de- 
partments anticipating their require- 
ments for new work. And another ad- 
vantage in planning the work together— 
we are in position to supply material 
when it is needed. 


MEDICAL 


, electric kitchen 
DEPAR1 MENT 


aid and _ toaster. 
Every endeavor 
is made to serve 
food hot, which is done by the electric 
dumbwaiter, capable of handling 10 trays 
a trip to all floors. On the second 
floor the majority of bed patients are 
eared for in four wards of eight beds 
each, and two private rooms. Two 
wards are located on the south end of 
the building and two on the north. On 
both ends are glassed-in solariums, fur- 
nished with cushioned wicker furniture. 
The wards are divided into clean surgi- 
cal, dirty surgical, medical and conva- 
lescent. The two private rooms on this 
floor are adjoining, with bath between. 
On this floor we also have a treatment 
room, laboratory, chief surgeon’s office, 
X-ray department, diet kitchen, history 
filing room, hopper room, porter’s utility 
and nurses’ chartroom. In the labora- 
tory we do the routine work only. All 
tissue examinations and Wassermann’s 
are sent to outside laboratory. The X-ray 


(from page 404) 


PRACTICAL OPERATING 
MEN’S DEPARTMENT 


METALS 


Due to the cooperation of Mr. Guy 
N. Bjorge in the preparation of the 
articles on the operations of the United 
Verde Copper Company which appear 
in this issue, the Metals Section of the 
Practical Operating Men’s Department 
is omitted. 


department is equipped with a double 
disc, remote control X-ray machine, a 
motor driven tilt table with fluoroscopic 
attachments, all-metal stereoscope and 
bedside unit. Exposures are filed in 
metal filing cabinets. This is a very 
busy department as any injury with any 
possible fracture, as well as chests in 
periodical physical examinations, are 
checked here. 

Regarding histories, we comply with 
the requirements of the College of Sur- 
geons; a complete history being filed for 
every case. 

On the third floor we have a solarium 
on the south end, 11 private rooms, diet 
kitchen, hopper room, treatment room 
and a surgical pavilion on the north end. 
In the surgical pavilion we have a work 
and supply room, instrument room, steri- 
lizing room, main surgery, scrub room 
and delivery room, all completely equip- 
ped. The main surgery is tiled with a 
light green flat tile. The lighting is 
from skylight and reflected light. 

The top half-floor has two sun rooms 
on the south end, five private rooms, diet 
kitchen, nursery and hopper room. We 
place all obstetrical cases on this floor, 
requiring the patients to supply special 
nurses, 

The total capacity is 52 beds and 5 
bassinets. Every bed, solarium, nursery, 
surgery and doctor’s office is equipped 
with silent call system and convenience 
outlets. An elevator of sufficient size to 
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easily handle a bed, runs from the ambu- 
lance entrance to the top floor. It is 
impossible to do justice to our hospital 
with this short description. Our ca- 
pacity is only 52 beds, which is ample 
to care for the community, but consider- 
ing the completeness of the building and 
equipment, it compares with the best in 
any of our cities. 

The staff necessary to care for this 
institution and work consists of six doc- 
tors, supervisor of nurses, nine general 
duty nurses, surgical nurse, dressing 
nurse and physical therapy nurse. 

Infant weltare clinics are carried on 
both in Jerome and Clarkdale. Each 
clinic is conducted by a nurse with spe- 
cial training in this work, under the 
direct supervision of a pediatrician. The 
clinics are open for certain hours each 
day, the balance of the nurses’ time be- 
ing occupied with home calls. At the 
clinic, mothers aré given formula instruc- 
tion and taught the care of infant and 
child of pre-school age. Weights and 
heights are taken and recorded, diets 
given, as well as to teach them the value 
of sun baths and proper clothing. In 
the home calls, home and personal hy- 
giene are taught, nursing service ren- 
dered, as well as formula and baby in- 
structions. 

In formula instruction they are taught 
the care of bottles, nipples and uten- 
sils; how to combine and boil the ingredi- 
ents and the care of the formula after 
it is prepared. 

In baby instruction, the value of breast 
feeding, the care of the mother to in- 
crease breast milk, the care of the mother 
when weaning baby, clothing, sun baths 
and the value of checking weights are 
fully gone into. 

The pre-school instruction takes up the 
necessity of checking weights and 
heights, diet regulation, proper clothing 
and proper posture. A complete record 
is kept of every case that comes to the 
clinic. This record shows the weight and 
height, formula, diet, and in all cases 
seen by the doctor, his findings and in- 
structions. 

In home calls, wherever it is neces- 
sary, the nurse teaches the value of 
fresh air, sanitation and cleanliness. In 
the nursing service she carries out treat- 
ment as ordered by the doctor. She is 
always prepared to take cultures and on 
the lookout for any contagion, reporting 
any possibility to the doctor. Instruc- 
tion on formula and infant care is also 
given in cases where the mother is un- 
able to come to the clinic. 

The object of the medical department 
is the care of the industrially injured, as 
well as to supervise and care for the 
health of the employe and his family. 
The humanizing influence of this work is 
a stimulus to seek additional means to 
further maintain the health, comfort and 
contentment of the employe. As to the 
physician in this work, a personality 
based on friendliness, love and sympathy 
for his fellow man is just as essential 
as ability. He must put himself in the 
place of the injured employe and treat 
him as he, himself, would want to be 
treated. 

The properly conducted medical de- 
partment of any industry has an oppor- 
tunity to protect and maintain health 
and productiveness, and therefore happi- 
ness, of large groups of individuals in a 
manner almost imvossible by other means 
or connection. This, we feel, is being 
accomplished by the medical department 
of the United Verde Copper Company. 


United Verde Copper Company. 
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SAFETY 


POLICY ings, and in turn 


the key men of 
each department 
attend periodic di- 
visional meetings. When the occasion 
requires, special meetings are called of 
such departments as may be involved in 
some common problem. 

While excellent results are obtained in 
this manner, meetings in themselves are 
not enough. Experience has shown that 
mass meetings must not be held too often, 
lest they become tiring; and even when 
they are held only three or four times 
a year they should be varied. They 
are supplemented by bulletin boards and 
by chalkwork on blackboards which have 
been placed in prominent positions. Ad- 
vice, good and bad practices, safe and 
unsafe methods, causes and results of 
accidents, and slogans are featured in 
this manner. The blackboards are 
changed periodically and a special effort 
is put forth to make them most attrac- 
tive and instructive. These boards are 
largely relied upon to keep alive the 
safety consciousness between meetings. 

The company is a member of the 
National Safety Council and avails itself 
of every facility this worthy organiza- 
tion has to offer. In addition it is a 
subscriber to a nationally known safety 
service organization, Bulletins from 
both these sources are used to good ad- 
vantage. These bulletins and news items 
are again supplemented by photographs 
taken in the various departments and in 
the mine. Such pictures show safe and 
unsafe practices and conditions, and are 
very effective for the local color they 
give to the bulletin board. A consider- 
able library of such pictures has been 
accumulated, and it is now planned to 
procure a stereopticon machine and show 
them on a screen in connection with meet- 
ings. Moving pictures are also being 
tried out. All literature sent out by the 
Arizona Industrial Commission is given 
wide publicity. 

Both the desire to excel and the pride 
resulting in the success thereof are used 
in the furtherance of safety. Individuals 
and groups of men with exceptional 
safety records are photographed; en- 
largements are made and framed and 
displayed in prominent places at the 
entrance to the change room. Occasion- 
ally they are published in some periodical 
which is later exhibited on the bulletin 
board. Safety statistics are used in a 
similar way. Large signs, worded as 
indicated below, have been hung on shaft 
stations of the various levels and brought 
up to date weekly: 


(from page 402) 


SHIFT BOSS 
‘ This crew has worked days 
without a lost-time accident. A total 


man-shifts. 


of 


Similar bulletins have been placed in 
the various departments of the smelter. 

The interest manifested in these figures 
is surprising. It is with considerable 
pride that members of certain depart- 
ments point to the ever-mounting num- 
ber of consecutive days that they have 
gone without a lost-time accident. 

The safety committee plan is also used. 
In the smelter two committees function. 
The inspection committee systematically 
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inspects the entire plant for housekeep- 
ing conditions, fire hazards, unsafe con- 
ditions and practices, lighting and venti- 
lation. A report is rendered after each 
inspection. The investigation committee 
receives reports of all accidents, even 
though no injury may have been sus- 
tained, fixes the responsibility, and makes 
recommendations to prevent the recur- 
rence of such accidents. It also meets 
for the purpose of solving problems of 
plant safety in general, with special at- 
tention to safety equipment and prac- 
tices. Each shop and operating depart- 
ment has one safety committee man 
whose duties are to correct unsafe prac- 
tices among the men and report to his 
foreman all unsafe conditions which come 
to his attention. It is also his duty to 
accompany the foreman and members of 
the inspection committee when going 
through the department. 

The Steam Shovel Department has a 
workmen’s safety committee consisting 
of four men, with the department super- 
intendent as chairman. They inspect, 
investigate, make recommendations, and 
receive suggestions. 

The Mine Mechanical Department has 
shop committees whose duties are simi- 
lar to those of the steam shovel commit- 
tee. The mine is divided into districts, 
each district having one committeeman. 
The members of the mine committee make 
periodic inspections, accompanied usually 
by some supervisor, in order that official 
action can be taken at once on any ques- 
tion that may arise. They also receive 
and pass on to their boss or the safety 
engineer any suggestions or complaints 
from the workmen. 

In order to further stimulate safety 
effort among the employes a safety con- 
test, with the various mine crews as 
teams, was held during the period July 
1 to December 31, 1929. Nineteen crews, 
with a total of 980 men, participated. 
Seven crews, with a combined total of 
375 men, finished the race without a 
single lost-time accident. These seven 
groups of men worked a total of 66,198 
man-shifts during the year without a 
lost-time accident. The contest was in 
the form of a horse race, each horse rep- 
resenting a crew. A _ racetrack was 


painted on a board 6 x 12 ft. The horses, 
made of cardboard and tinted, were 
fastened to the board with thumbtacks 
and were moved ahead several times each 
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week. The reward at the end of the 
race was a leather belt and silver buckle 
with an original emblem embossed on 
the buckle. Much interest was shown in 
the race. 

A safety bonus is paid to all operating 
bosses in the mining departments of the 
company. The bonus is paid monthly 
and is based on lost-time accidents. The 
jigger bosses receive a safety bonus of 
$5 per month whenever no man under 
their supervision has sustained a lost- 
time injury during the month. If one 
such accident occurs the bonus is not 
paid. The shift bosses are paid at the 
rate of 2 cents per man-shift and are 
penalized at the rate of 500 shifts, or 
$10 per lost-time accident. It is seldom 
that they lose their entire bonus during 
any month. There is, however, a further 
condition imposed; namely, that their 
accident-frequency rate for the year to 
date must not exceed 10 per 10,000 man- 
shifts. If this figure is exceeded, no 
bonus is paid until the rate is again 
below this figure. 


The safety work is in charge of two 
men. At the smelter the safety engineer 
has also charge of employment; and at 
the mine, ventilation and mine fire are 
grouped under the safety department. 
All accident reports and records are kept 
by the respective safety departments of 
both smelter and mine. Statistics are 
compiled and weekly and monthly reports 
rendered to the department heads and 
the management. One technical office as- 
sistant with a fluent knowledge of the 
Spanish language is employed. He is 
required to take care of all mine safety 
equipment for which this department is 
responsible. 


The realization of the increasing im- 
portance of safety in the organization is 
reflected in the decreasing tendency of 
both the severity and frequency rate in 
accidents. The smelter established the 
lowest severity rate in its history during 
1929 and showed an improvement over 
1928 of 31 percent in the frequency rate 
of all lost-time accidents. The mining 
department showed an improvement of 
40 percent in the frequency rate of 1929 
over 1928, with 52 percent of the year’s 
total accidents occurring in the first four 
months. 


Typical dwell- 
ings for work- 
men, under 
construction at 
Jerome 
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PURCHASING 


for the United Verde 


Tue method and practice of 
purchasing for the United Verde Copper 
Company does not differentiate, in gen- 
eral, from those adopted by other large 
and well-organized companies. The char- 
acter of the work is similar, though may 
differ slightly in detail and minor pro- 
cedure. 


At present the responsibility of pur- 
chasing is entrusted to the purchasing 
agent, who as the plant increases in size 
and production diversifies, may find that 
the attendant and various activities may 
so increase his work that the need of 
recommendation for specialization will 
be felt. 


The plan of this article includes only 
reference to a few of the essential fea- 
tures in connection with the functions, 
responsibilities, classification of stock, 
and major policies of the department. 

The prime requisite, prefacing a pur- 
chase of minor supplies, is the presenta- 
tion of a requisition to the purchasing 
department, properly approved; for large 
and costly installations of machinery and 
equipment, the specific ratification on 
the requisition by the head of the depart- 
ment affected, and approval of the gen- 
eral superintendent and general man- 
ager. 


In all matters pertaining to a con- 
templated purchase involving a consider- 
able outlay of money—special or out-or- 
the ordinary purchases — specifications 
covering are prepared and sent out with 
a request for bids which particularly so- 
licits information on the major points, 
such as price, delivery, construction, 
shipping weight, and point of shipment. 
Manufacturer’s specifications on the pro- 
posed offer are also requested. The in- 
formation thus received is tabulated in 
convenient form and, in conferences with 
department heads affected and officials in- 
terested, a full, free, and frank discus- 
sion covering the construction, quality, 
refinement, merit, and efficiency of the 
offer ‘ensues. Upon agreement, recom- 
mendation is made to the purchasing 
agent, who is one of the conferees, and 
steps are immediately taken to close the 
business at hand. If a contract is in- 
volved, the instrument must be approved 
by the general manager. 


All contracts covering commodities of 
which we are larger purchasers and con- 
sumers, such as fuel, lumber, oxygen, 
etc., are negotiated on as long a time 
basis as is possible to obtain and are 
approved by the general manager. 


The variety of purchases needed to the 
safe and economical operation of a plant 
of this character is broad in scope and 
embraces all supplies, repair parts, acces- 
sories, machinery, equipment, etc., essen- 
tial to the various units of operation 
involved, such as mining, transporting, 
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crushing, concentrating, and 
smelting. A yearly compilation 
of orders covering these pur- 
chases will aggregate close to 
5,000. 

The more or less general 
classification following excludes 
machinery, equipment, and cer- 
tain repair parts not carried in 
stock and discloses, in a meas- 
ure, the variety and approxi- 
mate yearly amounts of supplies, 
etc., purchased for stock to in- 
sure a degree of operation in 
accordance with managerial de- 
sires: 


1. Bolts, rivets, and washers. $51,711 
2. Brick, lime, and cement. . 180,621 
3. Pipe and boiler tubes.... 93,516 
4. Rails and fittings....... 33,345 
5. Rope and twine......... 44,397 
6. Steel and metals......... 216,441 
9. Electric wire............ 73,272 
10. Electrical supplies....... 162,735 
11. Hose and fittings........ 10,968 
12. Oils, waste, and greases.. 14,115 
13,956 
14, Plumbing supplies....... 3,678 
ey 29,190 
16. Window glass........... 708 
17. Valves, cocks, brass goods. 33,828 
20. Machines and tools...... 236,145 
21. Miscellaneous ........... 38,064 
22. 
23. Power drill parts........ 42,402 
24. Track shifter parts...... 2,256 
25. Powder, fuse, and caps.. 204,000 
26. ,260 
27. Mine safety supplies..... 8,595 
28. Drill sharpener and heat 
treater . 5,727 
29. Locomotive parts........ 1,149 
30. Air-brake parts.......... 4,254 
31. Hopewell ore-car parts... 8,709 
32. 50 B electric shovel parts. 29,373 
33. Nordberg underground 
35. Gears and pinions....... 18,108 
36. Fuel (coal, Diesel, 14 deg., 
933,020 
37. Lumber (Jerome, Clark- 
284,300 
$2,880,010 


Coordination with all departments is 
necessary, as the responsibilities of main- 
taining the safe, economical, and effi- 
cient operation of the various units are 
delegated to officials accountable to the 
general superintendent, who, in turn, is 
answerable to the management. There- 
fore, a close contact is maintained with 
all departments, in that the purchasing 
end may at all times be properly in- 


formed of their respec- 
tive needs. 

A fairly complete 
catalogue library is 
maintained and is at 
the disposal of any em- 
ploye of the company. 
Treatises of a technical 
nature are, upon re- 
ceipt, placed immedi- 
ately into the hands of 
those interested. 

The actions of the 
purchasing department 
must mesh with the 
various activities of the 
operating and construction department, 
else results not conducive to economy ip 
eperation and speed in construction are 
obtained. The department, therefore, 
occupies the position of a service de- 
partment and stands in readiness at all 
times to devote its activities in behalf 
of any specific unit or general plant 
welfare. 


The purchasing agent is “held respon- 
sible for effective buying, and his ac- 
countability ceases where his authority 
ends.” Under this condition, “there is 
danger that he will take a restricted 
viewpoint of the organization’s interest,” 
in that his perspective is encompassed 
within his own department. This tend- 
ency is not conducive to the best interest 
of the company, as practically every 
activity of the purchasing department 
concerns the organization as a whole. 


The reputation of the company among 
vendors depends largely upon the con- 
duct of the purchasing department. The 
regard and estimation of any firm de- 
pends to a considerable degree upon the 
conduct of those with whom contact is 
made, therefore an investment of peculiar 
trust is reposed in the department. The 
successful protection of this trust de- 
pends upon gaining and retaining the 
good will of the vendor, which is some 
times difficult under certain circum 
stances, yet the department must be fully 
prepared at all times to protect the in 
terests of the company in all dealings 
with outsiders. The aim is toward the 
cultivation of effective and pleasant rela- 
tions with salesmen, as this happy con- 
nection is recognized as being of tangible 
worth at all times, and unless consist- 
ently nourished is very likely to be found 
wanting when most needed. 


The general policies of the department 
are similar to those of its associate de- 
partments, and special attention is given 
throughout the organization to the crea- 
tion and maintenance of good will in 
external relations and protection of the 
company’s interests. 
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LEGISLATIVE REVIEW 


PASSED by the Senate on 
March 24, the fate of the tariff act of 
1930 is now in the hands of a joint com- 
mittee of the House and Senate with a 
large number of differences in the re- 
spective rates of the two bodies to be 
reconciled. After this committee reaches 
some agreement on the 1,253 changes 
which the Senate made from the House 
version of the measure it will be voted 
on again by the two branches of Con- 
gress, and, if passed, sent to the Presi- 
dent for his approval. The joint con- 
ference committee is made up of the 
following: 

Senate—Chairman Smoot; of the Fi- 
nance Committee; Senators Watson, In- 
diana, and Shortridge, California, the 
ranking Republicans on the Finance Com- 
mittee; and Senators Simmons, North 
Carolina, and Harrison, Mississippi, rank- 
ing Democrats. 

House—Chairman Hawley, of the Ways 
and Means Committee; Representatives 
Treadway, Massachusetts, and Bacharach, 
New Jersey, the ranking Republicans on 
the committee, and Representatives 
Garner, Texas, and Collier, Mississippi, 
ranking Democrats. 

Among the major items in the minerals 
and metals schedules upon which com- 
promises must be effected are the fol- 
lowing: 


FLEXIBLE TARIFF PROVISION 

One important difference in the tariff 
bill which must be settled in the con- 
ference involves the so-called flexible 
provision, referred to specifically in the 
tariff act as “Section 336. Equalization 
of Competitive Conditions,” which the 
Senate voted to strike out. This pro- 
vision gives the President the authority 
to increase or decrease any rate of duty 
not to exceed 50 percent when the Tariff 
Commission finds, upon investigation, 
that the present rate does not equalize 
the differences in cost of production be- 
tween a domestic and an imported article. 


SENATE AMENDMENT WOULD NULLIFY 
TARIFF WHEN MONOPOLY EXISTS 

A proposal of Senator Norris, of Ne- 
braska, designed to penalize domestic 
monopolies by removing tariff protection 
from the products they sell and prevent 
the exaction of excessive prices, was 
adopted by the Senate as an amendment 
to the tariff bill. It provides that any 
citizen of the United States, or the “peo- 
ple’s counsel” (as established by the 
amendment), may file “a complaint in the 
United States Customs Court alleging 
that such conditions of competition do 
not prevail with respect to the produc- 
tion, distribution, or sale of any dutiable 
article * * *.”’ The court is given 


SENATE RATE HOUSE RATE PRESENT 
75c ton $1.125 ton 75c ton 
Manganese ore or concentrates..... 1c lb. over 10% le lb. over 30% le Ib. over 30% Mn. 
Mn. content Mn. content content 
Aluminum, crude .........esceeeee 2c Ib. 5c Ib. 5c Ib. 
Zinc ores or concentrates..... eeesee 1c Ib. on metallic Free to 1%c* Free to 1%c* 
content 
Silver and silver bearing ores and 
30c ounce Free Free 
Bentonite, unmanufactured ..... eee $1.50 ton Free Free 
Magnesite, crude 15/82c Ib. lb. 5/16c lb. 
Peldspar, crude ......cccccccccccces $1 ton $1.50 ton Free 
Fluorspar— 
Over 98% CaF’s....ccecccscecs e+ $5.60 ton $8.40 ton $5.60 ton 
Under 98% CaF9.......sesecesess $8.40 ton $8.40 ton $5.60 ton 
Mica, unmanufactured— 
Valued over 15c 4c lb. and 25% ad val. 2clb.and25%adval. 25% ad val. 
Valued under 15c Ib........ee006 4c Ib. 4c Ib. 4c Ib. 
Graphite, crystalline...........se++. 2c Ib. 25% ad val. 20% ad val. 
00600 Free 1c Ib. lc Ib. 
25% ad valorem 30% ad valorem 30% ad valorem 


* House rate and present law on zinc ore and concentrates is as follows: Less than 10% metallic 
content—free; 10 to 20%—%e per Ib. on metallic content; 20 to 25%—Ic per lb.; 25% or more— 


1%c per Ib. 


TUNGSTEN RATE INCREASED 
The increase in the duty on tungsten 
ore or concentrates to 50 cents a pound, 
written into the bill when it was in the 
House of Represertatives, was approved 
by the Senate. The present tariff law 
imposes a levy of 45 cents a pound. 
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full jurisdiction over the question of 
existence of a monopoly. It is called 
upon to report its findings to the Presi- 
dent, who within one month must by 
proclamation declare inoperative the 
tariff against imports of similar articles 
handled by the monopolies. Only when 


competition is again restored: are the 
benefits of the tariff returned. | 


COUNTERVAILING CoAL Duty RESTORED 


Action to restore the countervailing 
duty in the tariff bill relating to coal 
met with a favorable vote in the Senate 
of 51 to 18. This paragraph, along with 
other retaliatory provisions, had been 
stricken from the bill the latter part of 
January at the request of the State De- 
partment, which claimed that such pro- 
visions violated certain commercial 
treaties. Senator Jones, of Washington, 
at that time gave notice that he would 
seek a separate vote on coal, and other 
Senators from coal-producing states indi- 
cated that they would do all in their 
power to have the paragraph on coal 
reinstated. 

The coal countervailing provision ap- 
plies most particularly between the 
United States and Canada, the latter 
placing a duty of 50 cents a ton on bitu- 
minous, and affects practically only two 
sections of the country—the Pacific coast 
and British Columbia on one hand, and 
Atlantic territory and Nova Scotia on 
the other. Senator Jones pointed out 
that to take off the 50 cents duty on 
imports from British Columbia would 
mean turning over the market of five or 
six million people on the Pacific coast 
from mines of the Rocky Mountain States 
to British Columbia operators and labor 
employed there. 

“The culmination of this countervailing 
duty,” said Senator Goff, of West Vir- 
ginia, “will have a serious effect upon 
the coal and other industries of Pennsyl- 
vania, as well as many of our southern 
and western states. It will directly and 
acutely affect the coal industry in West 
Virginia, Virginia, and indirectly the pro- 
duction of coal in Tennessee and Ken- 
tucky. * * * It would entail serious 
loss upon the fields furnishing New Eng- 
land with its industrial fuel, particularly 
those shipping to New England by water, 
and would practically close the markets 
of the Pacific coast and the Canadian 
border to American coal.” 

Senator Robsion, of Kentucky, declared 
himself in favor of the countervailing 
duty, “not as a matter of retaliation 
against Canada, but upon the basis of 
protecting our own coal industry and 
our own American mine workers. Can- 
ada provides this duty to protect her coal 
industry and her coal workers. I see 
no reason why we should not take the 
same position.” 


SENATE APPROVES SILVER TARIFF 

The Senate, upon _ reconsideration, 
passed by a vote of 55 to 12 the amend- 
ment of Senator Pittman, of Nevada, im- 
posing a duty of 30 cents an ounce on 
importations of silver. An attempt to 
have this provision included in the tariff 
bill in February was unsuccessful, it 
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being turned down by a vote of 36 to 32. 
Importations of silver-bearing ores or 
silver bullion for the purpose of smelt- 
ing, refining or minting, then to be ex- 
ported, are not dutiable. It is provided 
in such cases that a bond shall be given, 
the language of the amendment being 
similar to that in the provision covering 
duties on lead and zinc. 


Speaking of the results that may be 
expected if the silver duty becomes part 
of the tariff law, Senator Pittman had 
the following to say: 


“Assume that we can organize a silver 
association * * * that we have one- 
fourth of our silver production to export; 
that all of the silver miners put their 
silver into that export association, as 
has been done in the case of copper. 
What will be the result? It will meet 
the market, and, instead of selling silver 
by the day, as it is now sold, through 
London, and having the London brokers 
fix the price every morning, we will have 
an export association that will take that 
25,000,000 ounces of silver, place it in a 
bank and borrow money on it, which can 
then be loaned to the miners who put it 
in pro rata. Thus that silver can be 
carried until the seasonal demand in 
India and China comes. Today they do 
not do that; today they do exactly as the 
farmer does; they have no cooperation, 
no marketing system; they all dump 
their silver on the market at the same 
time, and the profit is made by the 
brokers in London.” 


Mica DUTIES 


The Senate adopted an amendment 
offered by Senator Watson, of Indiana, 
which substitutes a new paragraph in the 
tariff revision bill relating to import 
duties on mica. The new paragraph is 
as follows: 

“Par. 208. Mica, unmanufactured, 
valued at not above 15 cents per pound, 
4 cents per pound; valued at above 15 
cents per pound, 4 cents per pound and 
25 percent ad valorem. Mica, cut or 
stamped to dimension, shape or form, 
40 percent ad valorem; mica films and 
splittings, not cut or stamped to dimen- 
sions, not above .0012 of an inch in thick- 
ness, 25 percent ad valorem; over .0012 of 
an inch in thickness, 40 percent ad 
valorem; films and splittings cut or 
stamped to dimensions, 45 percent ad 
valorem; mica plates and built-up mica, 
and all manufactures of mica, or of which 
mica is the component material or chief 
value, by whatever name known, and to 
whatever use applied, and whether or not 
named, described or provided for in any 
other paragraph of this act, 40 percent 
ad valorem; untrimmed phlogopite mica 
from which restangular pieces not ex- 
ceeding in size 1 inch by 2 inches may 
be cut, 15 percent ad valorem; mica waste 
and scrap, when valued at not more than 
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5 cents per pound, 25 percent ad valorem; 
valued at more than 5 cents per pound 
it shall be classified as mica, unmanu- 
factured; mica, ground or pulverized, 20 
percent ad valorem.” 


CHANGES PROPOSED IN CALIFORNIA 
HYDRAULIC MINING LAW 


Several changes in the law creating the 
California Débris Commission and regu- 
lating hydraulic mining in California are 
proposed by Representative Englebright, 
of California, in an amendment which he 
has introduced in the House. Under sec- 
tion 1 the President would be authorized 
to appoint members of the commission, 
of which there are three, “from the civil 
service, civilian engineers of the engi- 
neering division of the War Department,” 
in addition to the Corps of Engineers of 
the Army. 

In section 18 would be included a clause 
giving the commission power to revoke 
mining permits in case of failure to pay 
the tax prescribed within 30 days after 
it becomes due. Under section 23 the 
method of computing the tax to be paid 
into the “débris fund” is changed from 
“3 percent of the gross proceeds” of the 
operation to “for each cubic yard mined 
from the natural bank a tax equal to the 
total capital cost of the dam, reservoir, 
and rights of way, divided by the total 
capacity of the reservoir for the restraint 
of débris.” 


IMMIGRATION CONTROL 

A bill (H. R. 10343) presented in the 
House by Congressman Johnson, of 
Washington, to provide quota limitations 
for certain countries of the Western 
Hemisphere, and to be known as the Im- 
migration Act of 1930, in repealing and 
amending certain clauses of the existing 
act, would provide that: “The annual 
quotas of the nationalities herein- 
after specified shall be as follows, such 
figures approximating in the case of 
Canada and Newfoundland, Mexico, and 
Cuba, four times the number of American 
citizens departing thereto for permanent 
residence during the fiscal year ended 
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June 30, 1929, and, in the case of each of 
the other countries, the number of immi- 
gration visas issued during the fiscal 
year ended June 30, 1929, to immigrants 
born in such country, with a minimum 
quota of 100 for each nationality: Ar- 
gentina, 375; Bolivia, 100; Brazil, 517; 
Canada and Newfoundland, 67,556; Chili, 
230; Colombia, 548; Costa Rica, 163; 
Cuba, 860; Dominican Republic, 240; 
Ecuador, 129; El Salvador, 188; Guate- 
mala, 236; Haiti, 100; Honduras, 208; 
Mexico, 2,900; Nicaragua, 278; Panama, 
355; Paraguay, 100; Peru, 305; Uruguay, 
100; and Venezuela, 586.” 

While the Senate has been sidetrack- 
ing other legislation in order to dispose 
of the tariff bill, the House has let up in 
its consideration of measures, waiting for 
the Senate to act on those sent over to it 
by the lower body. The President’s Com- 
mission on Investigation of the Public 
Domain, appointed in November, has yet 
to swing into action, as the Senate thus 
far has not acted on the bill passed by 
the House authorizing the inquiry and 
funds for its expenses. 

The following is a summary of other 
pending legislation: 

H.R. 9894. Mr. Perkins (Rep., N. J.). 
This bill proposes to discontinue the coin- 
age of $2.50 gold pieces. Passed by the 
House. 

H. R. 8923. Mr. Fitzgerald (Rep., Ohio). 
This bill proposes the coinage of 500,000 
50-cent silver pieces in commemoration 
of the susquicentennial of the surrender 
of Cornwallis at Yorktown. 

Representative Cable (Rep., Ohio) in- 
troduced a bill to coin 300,000 $3 gold 
pieces in commemoration of the two hun- 
dredth anniversary of the birth of George 
Washington. 

H. R. 6153. This bill authorizes a com- 
mission to study the public land question. 
Reported by the Senate to the Public 
Lands Committee. 

Senator Bratton (Dem., N. Mex.) pro- 
posed a substitute, appropriating $50,000 
for expenses incurred by the President in 
having the situation studied, but making 
no provision for a commission. 

H. R. 5672. This bill, which was passed 
by the House, proposes to abolish the 
Papago Saguaro National Monument area 
in Arizona and to make the lands avail- 
able for park and recreational uses. The 
mineral deposits in the lands are to be 
reserved by the Government and opened 
to prospecting and mining. 

H. R. 9939. Mr. McKeown (Dem., 
Okla.). This bill authorizes the Interior 
Department to lease any or all of the 
remaining tribal lands of the Choctaw 
and Chickasaw Indians for oil and gas. 
Indian Affairs. 

Senator Wheeler introduced a resolu- 
tion to investigate oil companies and 
associations in Montana. 


(Continued on page 425) 
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Mechanization Report No. 30-4 


CoAL SEAMS MINED 
with MECHANIZED LOADING 


By G. B. SOUTHWARD 


NE of the first difficulties encoun- 
Ox in the development of mech- 

anized loading was to produce a 
grade of coal to compete with that ob- 
tained by hand loading. This same com- 
petition still exists, but the quality de- 
manded by the coal consumers is increas- 
ingly higher and grades which would 
have been acceptable a few years ago 
will not meet the present requirements. 
This has meant a continual effort on the 
part of mechanized loading operations to 
better the grades of coal which they pro- 
duce and in many instances some form 
of mechanical cleaning on the outside has 
been the only solution. The critics of 
mechanized loading frequently lose sight 
of the fact that this same situation ap- 
plies to the hand-loading mines. 

Each year the mechanized face pre- 
paratory operations are developing fur- 
ther departures from hand-mining prac- 
tices and the new methods are following 
two separate lines. One is to clean the 
coal underground and the other is to do 
the cleaning on the surface. In both 
cases the trend is definitely away from 
hand picking and toward machine prac- 
tices. In this connection it is interesting 
to note that mining men are beginning 
to discard the idea that with hand load- 
ing there is no cost to the company for 
cleaning the coal at the working face. 
It is true that in many hand-loading 
mines there is no direct charge for slate 
handling at the face, but this work re- 
quires time and labor and either directly 
or indirectly this cost eventually comes 
back to the operating company. This 
may result from the reduced output per 
miner and the additional equipment and 
development required for more working 
places or it may be from the reduced 
value of the finished product because of 
the fact that the miner can not suffi- 
ciently hand clean his coal to make it 
compete with higher grades of fuel. 


The methods of coal cleaning now in 
use at mechanized operations vary with 
the type of equipment and with the char- 
acter and occurrence of the impurities in 
the seam. Pit car loaders offer the same 
opportunity for hand cleaning at the face 
as hand loading into mine cars and con- 
veyor mining has the added feature of 
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providing a potential underground pick- 
ing table. With mechanical loaders and 
scrapers hand cleaning at the face is not 
very satisfactory and is usually supple- 
mented by picking tables on the tipple. 
In some instances the machine cut is 


Sections showing thick and thin seams 
with varying amounts of partings— 
Face preparatory methods determined 
by character of impurities and types 
of equipment—Better quality de- 
manded by consumer is requiring 
improved coal cleaning practices 


made directly above or below the slate 
and a portion of the seam is shot down 
and hand picked, leaving the remaining 
section to be shot and loaded as clean 
coal. An all mechanical method of un- 
derground cleaning is to cut in the part- 
ing and load out the bug dust as refuse. 
In a number of mines the partings are of 
such nature that no method of hand pick- 
ing either at the face or on the tipple 
is adequate and some mechanical method 
is installed on the surface. 

It is not the purpose of this article to 
describe the face preparatory methods 
as these are so varied that it will be 
necessary to cover this subject in a sepa- 
rate report. However, it is of interest 
to know the character of coal seams that 
are being mined successfully with mech- 
anized loading and on the opposite page 
there are shown 12 sections of coal seams 
as reported by operating mines. These 
vary from thick seams—15 and more 
feet in height as shown in section 1, to 
very thin seams 2 ft. and less in thick- 
ness as shown in section 12. Between 
these two extremes there is a wide vari- 
ation in the heights of the coal and the 
number of thicknesses of the partings, 
as illustrated in sections 2 to 11. These 
sections do not include seams in a num- 
ber of mines where the coal is reported 
as clean or without any regular partings. 

Only two of these sections show seams 
naturally more favorable for mechanized 
than for hand loading. These are sec- 
tions 1 and sections 12 and in both of 
these mines the advantage for mecha- 
nized loading is due to the height of the 


seam—number 1 because the coal is ex- 
tremely thick and number 12 because it 
is extremely thin. This statement sounds 
contradictory, but its truth is obvious. 
In a thick seam with no regular partings 
there is a large quantity of coal to be 
loaded in each working place. This is 
particularly adaptable for a mechanical 
loader as the operation is not delayed by 
an excessive number of moves. A thin 
seam as illustrated in section 12 is ex- 
pensive to operate with mine cars be- 
cause of the excessive amount of rock 
brushing required but with conveyors, 
scrapers, or steel scows no rock brushing 
is necessary in the rooms or on long wall 
faces. 

The seams illustrated in sections 2 to 
11 (with the exception of sections 5 and 
7) all have partings which are popularly 
supposed to be unsuitable for mechanized 
loading, but they all are being operated 
more economically with mechanized load- 
ing than with hand loading into mine 
cars. It must be understood, however, 
that this statement applies to each seam 
individually and does not mean that 
mechanized loading in one seam can nec- 
essarily compete with hand loading in 
another seam which has more favorable 
conditions. For instance, mechanized 
loading in low coal as shown in section 
11 could hardly expect to operate at a 
lower mining cost than hand loading in 
high coal as in section 2. 

Sections 1 to 6 show coal with a height 
greater than 6 ft. and these are all mined 
with loading machines or with pit car 
loaders. Sections 7 to 12 show medium 
and low coals less than 5 ft. in height. 
The mine illustrated by section 7 uses 
loading machines; the others from 8 to 
12 use either conveyors, scrapers, or flat 
steel scows as developed and operated in 
the Arkansas-Oklahoma field. 

In two instances illustrated in sections 
5 and 7 there have been changes in the 
method of cutting, brought about by 
mechanized mining, which were not due 
to impurities in the seam. Section 5 has 
a draw slate and bad top immediately 
over the coal and, in order to eliminate 
excessive timbering and slate falls which 
would retard the operation of a mechan- 
ical loader, a top-cutting machine is 
used, leaving about 12 in. of head coal 
to hold the roof. In section 7 the seam 
has a height of 4 ft. 6 in., and in order 
to gain additional head room which 
would be more suitable for mechanical 
loading, the machine cuts in fire clay di- 
rectly under the coal, making a total 
mining height of 5 ft. 

The mine in section 8 is operated by 
conveyors and because of the low work- 
ing height possible with this type of 
equipment the mining in the rooms is 
confined to the 2 ft. 10 in. clean coal sec- 
tion, leaving the top and bottom im- 
purities. 
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Practical Operating Problems 
of the Coal Mining Industry 
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PERFORMANCE. RECORDS 
in Mining Districts of West Virginia*® 


A PARTICULAR seam may 
considerably influence the rate of per- 
formance of any of the units engaged in 
producing coal and conveying it to the 
tipple. Among the characteristics of a 
particular seam which will influence per- 
formance are the thickness, character of 
roof and floor, hardness of coal, refuse 
present in the seam itself, the grades en- 
countered and the amount of water 
which is met. With these points in view, 


* Excerpts from Research Bulletin No. 4, by 
C. E. Lawell, Ivan A. Given, and H. G. Kennedy, 
Engineering Experiment Station, College of Engi- 
neering, West Virginia University. 


Table I presents the average perform- 
ance rates of the various units employed 
in mining in the No. 3 and No. 4 Poca- 
hontas seams. We see by examination 
of Table I that the average thickness of 
the No. 3 seam is 66.75 inches, the car 
average, or average amount of coal 
loaded into each car is 2.99 tons, the car 
turnover per shift is 0.91, the average 
tonnage per loader per shift of eight 
hours is 11.82, and the average tons per 
man (all inside men) is 6.58. The latter 
figure is for all men inside the mine, day 
and night shifts, but does not include any 
of the outside force, such as tipple and 


shop men and others. The average num- 
ber of tons hauled per eight hours by a 
main haulage locomotive is 353.5, and 
the average tons undercut per shift by a 
mining machine is 294.7. A gathering 
locomotive hauls on an average of 119.4 
tons while the average tonnage per shift 
for mules is 31.3. 

The above figures have been arrived at 
by taking the average of daily records 
for a period of one month, the average 
tonnage produced daily being divided by 
the average number of loaders working, 
the average number of haulage and 
gathering locomotives working and so on. 

The table also shows that the No. 4 
Pocahontas seam averages 72 inches in 
thickness and that the car average, car 
turnover, tons per loader and per man 
(all men) and for each mule gathering, 
is higher than in the No. 3 Pocahontas 
seam. All the other items are slightly 
lower. An increase in thickness will al- 
low the use of a larger car and more 


TABLE I. POCAHONTAS FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man, all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
es 47 66.75 2.99 0.91 11.82 6.58 353.7 294.1 119.4 31.3 
12 72.00 3.02 1.23 14.79 7.60 349.5 240.7 113.3 40.6 


TABLE II. POCAHONTAS FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGE 


Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
, . Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
5 78.25 3.48 0.87 9.38 402.0 234.3 106.3 39.4 
ou 30 63.10 2.89 0.97 12.44 6.04 382.0 262.0 106.9 30.1 
DOD - sinkxébakstksnncnvusacas 13 65.5 3.00 1.00 12.03 5.70 357.2 276.3 147.5 29.4 
10 73.3 3.55 1.00 12.31 8.0 319.4 362.7 272.0 56.5 
TABLE Ill. TUG RIVER FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
15 39.5 1.47 1.15 7.80 5.74 212.3 110.1 89.1 
ee 11 55.3 2.28 1.76 11.80 5.48 465.3 184.2 107.0 aces 
War Creek or Beckley............ 12 50.1 2.18 1.11 10.55 6.26 326.1 193.4 94.0 30.0 
9 38.8 1.40 1.64 8.55 4.69 186.0 215.0 95.0 cece 
9 53.1 2.84 1.67 11.79 7.98 658.1 544.0 189.1 24.0 
TABLE IV. TUG RIVER FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
: Number thickness, capacity, Car tonnage per man, all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
37 40.9 1.56 1.23 8.19 6.58 170.7 103.5 77.0 14.4 
8 54.5 2.55 1.43 11.38 5.82 598.0 204.0 121.0 cose 
7 55.4 2.64 1.93 14.15 5.27 535.0 327.0 136.5 
3 80.0 4.18 2.31 17.17 7.21 840.0 956.0 305.5 59.8 
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topping thus increasing the car average. 
The extra room in high coal promotes the 
efficiency of the labor and results in a 
higher vate of performance. 


AVERAGE PERFORMANCE RATES BY DAILY 
TONNAGES 


The material in Table I after being 
retabulated according to the daily ton- 
nage produced per mine shows some in- 
teresting facts. The classes are four in 
number and include mines having a daily 
tonnage up to 500 tons, between 500 and 
1,000 tons per day, 1,000 and 1,500 tons 
daily, and those producing over 1,500 
tons per day. -It was decided to place all 
the mines of 1,500 tons and over in one 
class as they are relatively few in num- 
ber, and any more detailed classification 
would destroy the opportunity of aver- 
aging. 

The recasting of the performance 
rates appears in Table II. This shows, 
as in Table I, the average thickness, car 
average, turnover, tons per loader, tons 
per man (all inside men), tons per haul- 
age unit, tons per mining machine, tons 
per gathering motor and tons per ani- 
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mal for the classes as outlined in the 
preceding paragraph. It was found dur- 
ing the process of tabulation that the 
majority of the mines in the Pocahontas 
field produce between 500 and 1,000 tons 
per day, the next largest number being 
in the 1,000 to 1,500-ton class. 


The most striking point brought out 
in the grouping in classes according to 
daily tonnage is the relation of tonnage 
produced and thickness of seam. With 
the exception of the class up to 500 tons, 
an advance from one class to the next 
higher is accompanied by a correspond- 
ing increase in the average thickness of 
the seam. A second point is perhaps as 
important as the first. It will be noticed 
that, with few exceptions, advancing 
from the lowest to the highest class is 
accompained by a corresponding increase 
in performance rates for all units em- 
ployed in producing coal. As has been 
stated there are a few exceptions but 
the general trend is unmistakable. It 
would seem that with a larger daily 
tonnage a correspondingly greater ef- 
ficiency is secured. 
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PERFORMANCE RECORDS IN THE TUG 
RIVER FIELD 


In Table III and Table IV, the aver- 
age performance ratings of the various 
units employed in mining are given, first, 
according to the seam, and second, ac- 
cording to daily tonnage produced. The 
Sewell and No. 3 Pocahontas seams are 
the largest producing seams in regard to 
number of mines working, while the 
mines in the No. 3 Pocahontas seam 
show the greatest efficiency in prac- 
tically all the items considered. The 
average tonnage per loader is less than 
in the Pocahontas field, while the car 
turn-over is decidedly higher. A corre- 
spondingly large number of gathering 
units are required in the Tug River 
field, however, as the lower tonnage per 
unit indicates. Where the mines are 
classified according to the daily tonnage 
produced, an increase in average thick- 
ness of seam shows a corresponding rise 
into the next higher class of daily ton- 
nage. With increase in daily tonnage and 
average thickness, all the other items cor- 
respondingly become larger. 


TABLE V. WILLIAMSON FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 


Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
15 49.3 2.02 1.65 13.68 8.45 418.5 147.3 117.2 10.8 
7 54.5 1.78 2.06 14.36 247.0 173.0 130.5 
5 56.0 2.24 1.68 13.23 357.0 213.0 85.0 9.40 
WED nck Sebdadactccosescxxeens 7 55.3 2.22 1.39 13.99 8.62 445.0 149.0 108.0 13.00 
6 66.5 2.49 0.97 13.71 218.0 133.0 47.5 5.00 
TABLE VI. WILLIAMSON FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
BM bcéébegedisncewkdsotnae 24 61.5 1.80 1.59 11.89 7.46 232.3 99.0 87.3 12.0 
10 63.0 2.57 1.57 16.11 7.89 456.4 231.9 125.8 ence 
6 54.5 2,38 1.60 16.73 8.04 576.0 187.2 135.0 con 
1 54.0 3.00 1.37 15.05 548.0 235.0 172.0 
TABLE VII. LOGAN FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
22 72.0 2.58 1.61 17.22 9.49 936.2 333.7 257.0 76.3 
62.0 2.13 11.24 7.21 536.6 224.1 136.2 32.5 


*Also includes the Eagle and Coalburg seams. 


TABLE VIII. 


LOGAN FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 


Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capac‘ty, Car tonnage per man, all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
6 57.0 2.15 12.97 6.56 345.8 158.6 141.8 40.0 
4 67.0 2.59 15.33 7.28 850.0 283.3 146.5 80.0 
10 73.5 2.60 1.59 16.47 10.02 871.8 295.3 253.3 35.0 
IU 13 72.0 2.57 1.64 16.13 9.35 946.8 372.5 251.9 87.0* 


*Average for one mule at one mine in this group. 


TABLE IX. WINDING GULF FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 


Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
NN <ecausvded codncceeedvedatd 20 62.5 2.28 1.65 12.58 6.84 484.0 260.0 106.5 38.5 
i Sern 8 49.0 2.00 3.19 14.39 7.46 612.0 221.4 112.0 25.0 
po ee 5 46.0 2.01 2.40 14.29 6.58 406.0 238.0 99.1 ees 


TABLE X. WINDING GULF FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 


Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
14 51.0 2.00 1.57 10.90 6.91 328.0 202.5 83.3 33.8 
ee 8 54.0 2.11 2.43 16.49 6.08 538.0 268.3 120.1 
AS 2.34 14.79 7.23 589.9 350.4 106.5 39.1 


| 
| 
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PERFORMANCE RECORDS IN THE WIL- 
LIAMSON FIELD 


Table V and Table VI give the aver- 
age performance rates for the different 
units employed in the mining of coal in 
the Williamson field. The mines are 
classed according to the seams and also 
according to the daily tonnage produced. 
The average thickness according to Table 
V varies from 49.3 to 66.5 inches. The 
average rates of performance on the con- 
trary do not vary to any great extent 
from the thinner to the thicker seams. 
It is found, however, upon reference to 
Table VI, that the thickness varies as 
the daily tonnage with one exception. 
It may also be observed that the per- 
formance rates increase with increasing 
thickness of seam and with rise in daily 
tonnage produced. 


PERFORMANCE RECORDS IN THE LOGAN 
FIELD 


The average performance rates of 
mines in the Logan field classed accord- 
ing to the seams mined and the daily ton- 
nage produced appear in Table VII and 
fable VIII. The Logan field is very ef- 
ficient in regard to performance. This 
results in part from very good natural 
conditions of roof, floor and grades en- 
countered, as well as a good working 
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height in the Island Creek seam, The 
other seams in this field are not so for- 
tunate in regard to the natural condi- 
tions encountered, and their handicaps 
are clearly reflected in the performance 
rates given in Table VII. 

Examination of Table VIII shows that 
the mines in the Logan field, in common 
with those in the previous fields de- 
scribed, improve in efficiency with in- 
crease in daily tonnage. The improve- 
ment in efficiency and increase in daily 
tonnage is accompanied by increase in 
thickness. The record for gathering lo- 
comotives in this table as well as in 
Table VII is excellent, and shows what 
can be done where proper supervision 
and good track are the standards. The 
gathering locomotive record is also in- 
fluenced by the practice of leaving room 
pillars for future mining which is the 
method of the largest producing com- 
pany in the field. Even if this factor is 
not considered, the record still stands as 
evidence of good and efficient gathering 
methods. 


PERFORMANCE RECORDS IN WINDING 
GULF FIELD 
Table IX and Table X show the aver- 
age performance rates of the different 
units used in the mines of the Winding 
Gulf field. The mines reporting are 
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classed according to the seams mined, 
and according to the daily tonnage pro- 
duced. Of the three seams worked, the 
mines in the No. 3 and No. 4 Pocahontas 
seams show a greater efficiency than the 
Beckley. This is to be expected when the 
idiosyncrasies of the Beckley seam, such 
as variation in grades and thickness are 
considered. The Pocahontas seams are 
also unique in their high car turnover 
reported, which is greater than in all 
the other fields in southern West Vir- 
ginia, if not in the whole state. 

Table X, presenting the performance 
rates for the mines grouped according to 
daily tonnage, shows the close inter-rela- 
tion between increasing thickness, in- 


‘creasing tonnage and increasing perform- 


ance rates, an increase in any one of the 
items enumerated being accompanied by 
a corresponding increase in the other two. 


PERFORMANCE RECORDS IN THE NEW 
RIVER FIELD 


Mining in the New River field is con- 
fined chiefly to the Sewell seam, 39 mines 
out of the total of 52 reporting being 
opened in the Sewell, and the rest in the 
Beckley and Fire Creek seams. Table 
XI gives the average performance rates 
for each of the seams mentioned above. 
It will be noticed that the average ton- 
nage per loader and per inside man is 


TABLE XI. NEW RIVER FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
39 49.0 2.52 1.06 9.14 4.81 265.9 165.4 88.1 22.8 
re aren 6 61.0 2.41 1.87 9.33 5.03 508.7 382.7 133.8 ae 
7 39.0 1.71 1.01 6.03 101.5 131.7 46.5 
TABLE XII. NEW RIVER FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man, all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
DD tsiscessebesynsceaeouens 29 47.0 2.14 -97 7.70 4.63 145.4 126.0 80.0 25.2 
14 52.0 1.89 1.39 8.94 4.88 353.6 186.9 81.0 20.4 
6 57.0 2.25 1.54 10.04 5.03 375.6 330.2 104.5 21.0 
2 73.0 2.38 1.78 18.43 685.0 275.0 187.0 
TABLE XIII. KANAWHA FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
16 72.0 2.36 1.25 11.31 6.88 464.0 176.2 111.2 21.4 
11 53.0 1.84 1.55 10.47 7.19 419.2 166.7 128.2 24.2 
7 65.0 2.46 1.48 9.78 5.13 442.6 164.4 106.9 21.5 
{ 55.0 1.86 1.52 8.22 5.29 404.4 112.1 145.8 22.5 
5 74.0 2.50 1.44 11.80 6.73 433.2 235.8 169.2 eons 
5 59.0 1.95 1.30 8.95 4.91 430.6 131.5 107.5 18.20 


* Black Band, Stockton-Lewiston, Powellton. 


TABLE XIV. KANAWHA FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGE 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover _ per loader inside men haulage unit machine locomotive animal 
19 56.0 1.95 1.33 9.67 7.38 270.0 143.2 99.4 21.3 
19 65.5 2.26 1.52 10.62 6.52 542.0 168.1 135.2 22.7 
6 71.5 2.29 1.32 10.63 6.17 478.2 214.2 176.4 21.7 
3 70.0 2.57 1.50 11.40 5.00 653.7 243.3 164.6 
TABLE XV. GREENBRIER FIELD—PERFORMANCE RATES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Daily thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam tonnage inches tons turnover per loader inside men haulage unit machine locomotive animal 
36 cece 10.00 7.78 350.0 87.5 150.0 
72 2.75 1.96 13.46 ebee 565.0 565.0 130.0 40.0 
49 2.75 1.42 11.34 975.0 243.5 139.3 
60 2.00 1.11 12.25 245.0 61.2 
50 2.50 1.22 10.98 670.0 223.3 111.7 
72 2.00 1.72 10.09 ° 290.0 154.7 ésece 38.7 
69 2.00 2.49 15.50 7.75 775.0 510.0 119.3 tee 
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less than in any other field in southern high tonnage mines are in the Beckley mines reporting in the Kanawha field. 
West Virginia. This results from the seam, which averages about 1 ft. more The mines are classed according to the 
fact that the low Sewell seam, with oc- in thickness than the Sewell and 1 ft. seams mined and also according to the 


casional bad roof and adverse grades, is _ 10 in. thicker than the Fire Creek. The average daily tonnage produced. 


The 


not adapted to high efficiency in mining. extra height allows greater ease of work- Winifrede and No. 5 Block seams are 
The Beckley seam being thicker shows a ing with a correspondingly higher ef- the thickest mined in the field and have 


greater efficiency, while the Fire Creek ficiency. 

is the least efficient per unit of the three. 

It is also the least in thickness. 
Examinaiton of Table XII shows a 


PERFORMANCE RECORDS IN THE 
KANAWHA FIELD 


a correspondingly high efficiency. Of the 
47 mines grouped according to daily ton- 
nage produced, 19 are in the group pro- 
ducing less than 500 tons, and 19 are in 


very high efficiency for the mines in the Table XIII and Table XIV give the the group between 500 and 1,000 tons 


1,500-2,500 daily tonnage group. This average performance rates for the dif- daily production. 


results from the fact that as a rule the ferent units employed in mining for the (Continued on page 425) 


TABLE XVI. ELKINS FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 


Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
Kittanning ..... eaevepsdnecdaenes 9 51.0 2.00 2.23 10.37 6.46 287.0 297.0 117.5 58.6 
5 100.5 2.50 1.56 10.86 800.0 320.0 175.0 67. 
3 59.0 1.70 2.50 9.21 5.99 241.0 175.0 135.0 42.8 
* Includes Freeport and Redstcene seams. 
TABLE XVII. ELKINS FIELD—-AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man,all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover _ per loader inside men haulage unit machine locomotive animal 
5 59.0 ease cece 9.34 5.66 239.0 350.0 115.0 30.8 
BOO-2688  .ccccccceseccccscscccce 8 78.0 2.50 1.50 10.85 6.87 489.0 290.0 119.6 50.8 
2 114.0 2.50 1.63 10.00 cone 850.0 300.0 250.0 70.8 
2 67.5 2.15 2.15 13.40 9.36 325.2 150.0 62.0 
TABLE XVIII. PANHANDLE FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man, all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
Pittsburgh No. 8........-2+eeeeee ® 59 1.79 2.20 8.57 6.50 373.0 171.6 189.3 80.2 
TABLE XIX. PANHANDLE FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage perman,all permain per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
500 4 61 1.66 2.22 9.09 6.53 234.0 127.0 ee 17.8 
500-1000 2 57 1.68 1.95 7.60 6.14 488.0 200.0 162.5 90.0 
1000-1500 a 62 2.00 1.85 8.63 6.45 533.0 eddies 205.0 127.0 
3 59 2.00 1.98 8.48 6.66 527.0 218.0 189.0 55.0 
TABLE XX. FAIRMONT FIELD—AVERAGE PERFORMANCE RATES BY SEAMS 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man, all per main per mining per gathering nage per 
Name of seam of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
38 90.5 2.68 1.54 11.54 6.61 518.5 176.0 141.0 64.5 
GENEEE cccdececccccsascdaceses 24 65.0 2.45 1.78 11.06 8.96 785.0 190.0 279.0 61.3 
Upper 3 56.7 1.50 2.91 9.33 7.27 175.0 53.1 
TABLE XXI. FAIRMONT FIELD—AVERAGE PERFORMANCE RATES BY DAILY TONNAGES 
Average Avg. car Daily Daily tonnage Daily ton’ge Daily tonnage Daily tonnage Daily ton- 
Number thickness, capacity, Car tonnage per man, all per main per mining per gathering nage per 
Daily tonnage of mines inches tons turnover per loader inside men haulage unit machine locomotive animal 
BP “estdbdadesaeuvccavseence 19 77.4 2.29 1.84 10.53 8.25 383.0 170.0 149.0 68.3 
20 81.3 2.51 1.93 11.44 7.16 472.0 194.0 102.0 66.4 
12 90.8 2.75 1.48 12.35 6.96 629.0 195.0 177.0 66.1 
10 89.6 2.89 1.32 11.38 6.04 424.0 161.0 240.0 57.6 
4 89.3 3.79 1.67 11.38 6.19 927.0 218.0 276.0 93.3 
YABLE XXII. AVERAGE MINING PRACTICE ACCORDING TO THICKNESS OF SEAMS—FAIRMONT FIELD 
rercent Total : Size Number 
Thickness Number Mining Machines Depth Size of Main Cars Track Weight of Rail Used 
of of of Hauled Main Butt 
Scam Mines . Top or Cut, ocomotive nits, per nches Entries Entries Rooms 
Standard Middle Feet Tons Tons Trip 
3 100.0 6 6 23 42 30 20 
GEE hastens ivansa 6 95.0 5.0 6 6 6 or 10 24 42 40 or 60 20 20 
i of Beyerrerrree Tt 24 83.3 16.7 7 6 8 or 10 16.5 42 30 30 
TABLE XXIII. AVERAGE MINING PRACTICE ACCORDING TO DAILY TONNAGES—FAIRMONT FIELD 
rerccnt Total Depth Si { Size 
Number Average Mining Machines we G o be Main No. Cars Track Weight of Rail Used 
Daily . of Thickness, Cut I Haulage Hauled Gauge, Main Butt 
Tonnage Mines Inches gtandard Feet per Trip Inches Entries Entries 
- 500 5 85.0 75.0 25.0 6 5 or 6 6 17 42 30 30 20 
500-1000 13 79.0 80.0 20.0 7 6 20 42 60 30 20 
1000-1500 7 91.4 100.0 eeee 7 6 6 or 15 18 42 60 30 30 
1500-2500 4 98.0 100.0 er 7 6 “a 12 42 60 30 30 
7 6 10 19 42 60 30 30 


A corner of one of the exposition halls of a previous convention. 


Highlights of the coming 
CoAL CONVENTION and EXPOSITION 


Steadily increasing interest of coal 
mine operators in the new machinery 
and equipment which is making profit- 
able the development of mechanization 
programs on a vastly efficient basis has 
emphasized the importance to the indus- 
try of the National Exposition of Coal 
Mining Equipment to be held in Cin- 
cinnati, May 5 to 9, in conjunction with 
the Seventh Annual Convention of Prac- 
tical Coal Operating Officials under the 
direction of the American Mining Con- 
gress. 

The exhibition has received enthusi- 
astic support this year, with many 
manufacturers taking space. Plans for 
this elaborate and complete display offer 
the operator unrivaled opportunity to in- 
spect machinery and equipment designed 
to reduce his costs and to increase safety 
and efficiency. 

The exposition will open with the con- 
vention and will remain open to delegates 
and visitors throughout the entire five 
days of the sessions. It will be conven- 
iently housed in the north and south 
wings of the Cincinnati Auditorium, im- 
mediately adjoining the Central Conven- 
tion Hall, where the meeting will be held. 

Manufacturers have been devoting 
careful thought and study to these im- 
portant displays, planning them to em- 
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phasize the outstanding advantages of 
their products with maximum effective- 
ness and understanding, and an army of 
experts, technicians, and executives and 
factory representatives will be sent to 
take charge of each exhibit, to answer 
to the operator’s questions and to help 
solve their machinery and equipment 
problems. 

At this writing 123 exhibitors have 
been allotted approximately 21,000 sq. ft. 
of floor space and many have completed 
the plans for their displays. 

A wide variety of the various types of 
mining machinery will be displayed, in- 
cluding many full sized working models 
and elaborate animated exhibits on a 
miniature scale, besides well arranged 
exhibits of tools and machine parts and 
various forms of safety and life-saving 
apparatus. The exhibits in several 
booths will be supplemented by moving 
picture projections, and _ stereoptican 
views and all will be amply supplied 
with descriptive and explanatory litera- 
ture. 

In one booth an entire miniature mine 
railway system in operation with auto- 
matic throw switches and signaling de- 
vices will be on exhibition. Another will 
display a motor-operated tipple model, 
with bumper car stops. One will repro- 


duce a coal mine in miniature equipped 
with operating models of automatic 
bottom dumping cars, there will be an 
exhibit of a mine tipple weight indicator 
and recording device connected to a small 
mine platform scale over which a moving 
car will pass, and other exhibits include 
pumps and ventilating blowers in opera- 
tion and numerous specially prepared 
working displays. 

Many manufacturers have made wide 
improvements in their equipment and 
machinery and will direct special atten- 
tion to these displays, and the exposition 
will include many new machines and new 
devices which will be demonstrated for 
the first time to operators. 

Coal preparation equipment including 
washing and dry cleaning devices will 
be displayed by 16 companies. 

Haulage equipment and supplies in- 
cluding mine locomotives, specially de- 
signed bottom dumping cars, and track 
equipment will be exhibited by 30 com- 
panies. 

Cutting and shearing machines and 
equipment will be displayed by seven 
companies, and the latest improvements 
in drilling machines will be shown by 
three companies. Nineteen companies 
will demonstrate the newest and latest 
advances in mining electrical equipment. 
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Loaders, conveyors and scrapers will 
be exhibited by 19 companies, and hoists 
and dumps by 8 companies. 

Four companies will exhibit mechani- 
cal power transmission apparatus, two 
companies will display testing and 
weighing devices, and three companies 
will show ventilation equipment. 

Pumps and piping will be demon- 
strated by seven companies, and the 
newest improvements in safety equip- 
ment will be shown by five companies, 
while four companies will demonstrate 
the latest developments in mine lamps. 

Explosives will be displayed by four 
companies, five companies will exhibit 
bearings, seven will display wire rope, 
one company will show the latest type of 
shovels, and five companies will demon- 
strate lubricants and lubricators. 

The United States Government will 
present a special exhibit through the 
U. S. Bureau of Mines, one company 
will have a booth displaying wood-treat- 
ing, magazines and trade publications 
will be exhibited by three companies, and 
three companies will present miscellane- 
ous exhibits. 

The exposition, embracing one of the 
most unusual displays of mining ma- 
chinery ever presented to the industry, 
will be an important and valuable ad- 
junct to the Cincinnati convention at 
which various phases of mechanization 
and its concomitant problems, will form 
the chief topics of consideration. 

In addition to a general review of con- 
ditions in the coal mining industry major 
subjects of discussion include coal clean- 
ing and preparation, personnel training, 
cost accounting, safety and transporta- 
tion and maintenance. Papers presented 
by men who are considered leaders in 
their special fields will discuss various 
phases of these subjects such as training 
men at the face, keeping cost and statis- 
tics in connection with mechanized load- 
ing, cleaning coal through various sys- 
tems, and a 100 percent mechanical load- 
ing operation will be shown through a 
moving picture of the Wildwood opera- 
tions of Butler Brothers Consolidated, 
which will show the mechanized system 
from face to railway car. 

One whole section will discuss the im- 
portant subject of personnel training, 
and 22 papers will present different 
phases of mechanized mining. 

Other important papers which will be 
presented include developments in strip 
mining in the United States, a national 
survey of what is being done by the in- 
dustry to train men, and methods em- 
ployed in developing, maintaining and 
enforcing safety codes. The presenta- 
tion of each paper will be followed by 
open discussions and a complete consid- 
eration of every detail. 

Special discussions on the session on 
accident prevention will be entered into 


by authorities on mine 
safety methods, who 
include: S. W. Blakslee, 
general manager of the 
Pennsylvania Coal 
and Coke Corporation; 
Thomas G. Fear, gen- 
eral manager of opera- 
tions, of the Consolida- 
tion Coal Company; 
E. J. Christy, consult- 
ing engineer, of the 
Wheeling Township 
Coal Mining Com- 
pany; Joseph D. Zook, 
president and commis- 
sioner of the Illinois 
Coal Operators’ Labor 
Association; E. A. Sie- 
mon, division superin- 
tendent, of the Sheri- 
dan-Wyoming Coal 
Company; F.S. Pfahler, 
vice president and gen- 
eral manager, of the 
Superior Coal Com- 
pany; J. W. Stedelin, 
vice president and su- 
perintendent of the 
Marion County Coal 
Company; and Frank 
Hillman, safety inspec- 
tor, of the Woodward 
Iron Company. 

As an outstanding 
factor in the considera- 
tion of mechanization 
and its problems at the convention, the 
exposition, where many of the types of 
machinery and equipment which will en- 
ter into the discussions, will be readily 
available for inspection, is being looked 
forward to by operators as a vital aid in 
the improvement of their properties and 
in planning new mechanization programs. 

Such widespread and increasing inter- 
est has been manifested throughout the 
industry in the convention and exposi- 
tion that the largest gathering of coal 
mining men ever before assembled is be- 
ing anticipated and there is every indi- 
cation in advance of a record attendance. 

The convention program, under the di- 
rection of an able committee and the ac- 
tive participation of Mr. P. C. Thomas, 
its chairman, is now rapidly nearing 
completion, and but few names remain 
to be added to the list of those who will 
be in active participation. 

The Program Committee includes the 
following members: P. C. Thomas, gen- 
eral manager of mines, of the Koppers 
Company, and Secretary E. R. Coombes, 
assistant to the secretary of the Ameri- 
can Mining Congress; an Advisory Com- 
mittee which includes Paul Weir, Dr. 
L. E. Young, George B. Harrington, W. 
L. Affelder, Ezra Van Horn, and Newell 
G. Alford; and the following State Com- 
mittee representatives: Alabama, D. A. 
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P. C. Thomas, 


Chairman of the Program Committee of the Convention 


Thomas; Arkansas and Oklahoma, 
Franklin Bache and V. C. Robbins; 
Colorado, R. L. Hair and B. W. Snod- 
grass; Illinois, F. S. Pfahler and G. C. 
McFadden; Indiana, C. J. Fletcher; 
Kansas, Missouri, and Iowa, K. A. 
Spencer and Ira Clemens; Kentucky, 
W. G. Duncan and L. B. Abbott; Mary- 
land, R. P. Maloney; New Mexico, 
Horace Moses; Ohio, R. V. Clay; Penn- 
sylvania (anthracite), R. E. Hobart; 
Pennsylvania (bituminous), S. W. Blaks- 
lee, George J. Krebs, Thomas Dawson, 
and M. D. Cooper; Utah, George A. 
Schultz; Virginia, J. D. Rogers, and Lee 
Long; West Virginia, P. C. Graney, and 
Thomas G. Fear; and Wyoming, George 
B. Pryde. 


TESTING FLAME SAFETY LAMPS 


The Pittsburgh Station of the Bureau 
of Mines, is working on the design of 
an apparatus and procedure for testing 
flame safety lamps daily after they have 
been assembled and ready to be taken 
into the mine, the primary objective be- 
ing to disclose any defects that would 
render them susceptible to igniting gas. 
In designing the testing apparatus it is 
aimed to make the test conditions more 
rigorous than those presented by in- 
flammable methane-air mixtures, thereby 
incorporating a factor of safety. 
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Southern 
INDUSTRIAL DEVELOPMENT 
Conference 


ENTEREST in the welfare of com- 
merce and industry throughout the 
South was focused in Little Rock last 
month, when state governors, guberna- 
torial representatives, members of Con- 
gress, industrial and economic leaders 
and prominent business executives, in- 
cluded in a group of more than 500 
delegates, met in the Arkansas capital 
to attend the Fifth Annual Industrial 
Development Conference of the Ameri- 
can Mining Congress, with the present 
and future progress of the fast-growing 
Southland at heart. 

Through this conference the country 
was given a true picture of recent ex- 
pansion and development in the South 
and of the South’s dominant position 
in American industry today. The prog- 
ress in each state during the past year 
was reviewed. Problems confronting 
southern development of industry in 
general were discussed. And plans were 
suggested for industrial coordination 
through the creation of an industrial 
union of states which would work for the 
benefit of all. 

Growing significance has been attached 
in the South to these conferences of the 
American Mining Congress’ Southern 
Division. Directly in the path of the 
conventions in the states in which they 
have been held have followed between 
fifteen and fifty millions of dollars in 
investment, construction and expansion. 
“Although the American Mining Con- 
gress is interested primarily in mining,” 
Dr. Henry Mace Payne, Southern Divi- 
sion secretary, plainly stated, “it is also 
interested in the industrial and commer- 
cial development of the country, because 
it realizes that an increase in factories 
and business will mean the increased use 
of mineral products.” Increasing min- 
eral development has steadily widened 
the scope of the general industrial de- 
velopment program of the Southern Divi- 
sion, and the American Mining Congress 
is now recognized as the clearing house 
for the interchange of sound economic 
thought, says Dr. Payne. Its southern 
industrial conferences “have sought to 
wed the mining interests with the indus- 
trial and commercial interests. 

“No longer westward, but henceforth 
southward the course of empire takes 
her way,” declared the Hon. Bibb Graves, 


422 


governor of Alabama, in his keynote ad- 
dress urging coordination of southern in- 
dustrial development. “There is a great 
change in the current of affairs,” said 
Governor Graves, “because southward are 
the supplies to make the demands of the 
time. * * * In the days when foods 
were the demands of the world, with 
growing, consuming powers, the demands 
were food in the fields and pastures of 
the West, and fortune smiled upon the 
West when it met the duty of the hour 
and measured up to the demand of the 
times. But as the world rings down 
the curtain of change, she is going into 
this electro-chemical-iron age. And na- 
ture has elected that the workshops of 
these shall be built in Dixie. * * * 
For the permanent success and perma- 
nent security, every element for the mak- 
ing and maintenance of the electro- 
chemical-iron age is here in the heart of 
Dixie.” 

Governor Graves urged that all Amer- 
ica look upon “this world move in indus- 
try,” not for sectional advantage but for 
national security, declaring that the 
Southland has that which America needs 
to maintain industrial supremacy. 


“Carrying on the idea that your Con- 
gress has been acting upon,” said Gov- 
ernor Graves, “the idea of not confining 
yourselves merely to mining, but those 
higher things, including mining, it is not 
enough to bring the minerals to the top 
of the ground but it is interested in co- 
ordinated industry, after you shall have 
brought them out.” 

Using an army in war time as an 
example of coordination, Governor Graves 
declared, “We need a general staff, a ‘co- 
ordinating’ of the efforts of all. * * * 
Today real war is the contest between 
peoples and nations and civilizations. 
The part that is on the firing line is pro- 
portionately a very small part. It is the 
coordination of all the things necessary 
to win by concentrating all the powers 
of the people in it. That is the same 
way with industry now: It is world wide. 

“* * think that if the geography 
that is here represented could have a 
round-table discussion of this whole thing, 
after pooling their common interests, 
they might decide on something like the 
New England Council. There are a lot 


R. M. Watt 
elected Chairman, Board of Gover- 
nors, Southern Division, The Ameri- 
can Mining Congress 


of good ideas which we might borrow 
from the New Englanders. 


“State lines, sectional lines, are not 
economic lines. Economic battles are not 
fought on geographical lines. I think 
that it is fortunate for all the South that 
this great conference has given this op- 
portunity to think and counsel together, 
to see if out of the wisdom of many we 
can not devise something that might 
hereafter evolve a general staff to direct 
our forces in the great industrial war 
that means so much to our whole 
country.” 

Speaking of the industrial development 
of the South at the Conference, Dr. G. P. 
Grimsley, geologist of the Baltimore and 
Ohio Railroad, traced the swing of the 
industrial area from north of the Mason 
and Dixon line and north of the Ohio 
River into Southern States, and pointing 
to the vast natural resources of the 
South declared, “The logical and economic 
field for the location of industrial plants 
is as near as possible to the source of 
raw materials and fuel, with short or low 
cost haul to large markets,” and urged 
“greater development of factories and 
plants within the states where the raw 
materials are available. 

“*  * There are impressions, 
translated into pseudo-facts that the cli- 
mate and labor conditions in the South 
are rather adverse to efficient industry; 
that the people of this section are not 
interested in new factories; and that they 
are not in accord with the traditions of 
what is often restrictively termed an 
agricultural section. Concerted effort, 
supported by the real facts, should be 
exerted to overcome any such propa- 
ganda.” 

Dr. Grimsley urged industrial coopera- 
tion for the good of the people and for 
industry. “The cooperative work of dif- 
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ferent communities should be concen- 
trated in a broader organization, * * * 
state business body,” he said, but pro- 
posed that in the South “it should be 
more than a state group, rather an in- 
dustrial union of the states which would 
work to the interests of the entire sec- 
tion, broadcast the advantages of this 
region, and combat false impressions.” 


Music played by the Little Rock High 
School Boys’ Band heralded the open- 
ing of the Conference on the morning of 
March 10, which was called to order by 
Judge J. H. Hand, member of the Board 
of Governors for Arkansas. Welcoming 
addresses by the Hon. Harvey Parnell, 
governor of Arkansas; the Hon. Pat Rob- 
inson, mayor of Little Rock; and D. Hob- 
son Lewis, of the Little Rock Chamber 
of Commerce, were responded to by Mr. 
J. F. Callbreath, national secretary of the 
American Mining Congress, and the first 
general session swung into action with 
the delivery of the chairman’s annual ad- 
dress by Mr. Erskine Ramsay, chairman 
of the board, who presided. 

Mr. Ramsay’s address consisted of a 
symposium of state progress in 1929 
from the reports of the several mem- 
bers of the board for their respective 
states, in addition to his own report for 
the State of Alabama, as follows: Arkan- 
sas, Judge J. H. Hand; Florida, Leadley 
Ogden; Georgia, Dr. Poole Maynard; 
Kentucky, Capt. R. M. Watt; Louisiana, 
W. F. Chisholm; Mississippi, James H. 
Skewes; North Carolina, Col. J. W. Har- 
relson; South Carolina, W. W. Smoak; 
Tennessee, Maj. Rutledge Smith; Texas, 
W. E. Dickerson; and Virginia, Dr. Wil- 
bur A. Nelson. 

Industrial progress, business and trade 
expansion, and healthy economic condi- 
tion, in each state as revealed in these 
reports, furnished a promising, composite 
picture of the individual status of the 
South, and supplied a substantial basis 
for carrying out the principal aim of 
the Conference in promoting coordina- 
tion of future industrial development. 


ALABAMA 


In reporting Alabama progress, Mr. 
Ramsay said: “For the past two years 
we have seen a diversity of manufactur- 
ing industries coming into Alabama, 
which bids fair to carry out the predic- 
tion of Roger Babson that ‘Alabama will 
be a great industrial empire.’” Point- 
ing to the national resources which make 
Alabama “unique among the 48 states 
of the Union,” Mr. Ramsay described the 
large annual increase in the value of the 
state’s products, and wound up his re- 
port by showing that during the past 
five years an estimated total of 60,000 
new industrial workers have been created 
in the state through the location of di- 
versified industries, and stating that 
“Alabama is fast gaining the attention 
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Governor Parnell of Arkansas (left), Governor Graves of Alabama, and Governor Holloway 


Oklahoma, at the meeting 


of the National as a leader of the South’s 
industrial development.” 


NORTH CAROLINA 

In North Carolina a $96,000,000 in- 
crease in manufacturing output in 1929 
over the previous year led the march of 
progress in that state, as reported by 
Colonel Harrelson, who also listed $81,- 
000,000 spent in construction, 20.6 per- 
cent increase in power installation, rep- 
resenting an investment of $32,000,000, 
marked progress in metallic and non- 
metallic mineral development, rapid 
growth of water, rail and air transporta- 
tion, with additional road building and 
improving, and showed an increase of 
over 9 percent in the number of auto- 
mobiles and trucks registered in the state 
over 1928. 

GEORGIA 

Dr. Maynard’s report for Georgia 
shows the establishment of 14 new in- 
dustries, as reported to him by the 
Georgia Power Company, and the expan- 
sion of six large existing industries, rep- 


resenting a total capital investment of © 


$19,150,000 and providing work for 7,925 
employes, with annual pay roll of 
$6,000,010 and the establishment of 11 
new textile mills during the year and a 
large rubber company plant at an invest- 
ment of $26,140,000, making a grand total 
of $45,290,000 as the measure of new 
industry in Georgia in 1929. 


SouTH CAROLINA 

In his report for South Carolina Mr. 
Smoak showed that his state obtained 
the lead in spindle activities in textile 
manufactures during 1929, and that it 
led all states in the Nation in highway 
development; and points to the stimulus 
of the iodine content of the state’s foods 
to agriculture, hydro-electric and textile 
development, and says, “The state has for 
many years depended largely upon cotton. 
That time has passed. Hydro-electric 


of the Southern Division 


energy, manufacturing enterprises, the 
revolution of South Carolina agriculture, 
by reason of the discovery of a high 
iodine content in her foods, and the 
awakening of the people to their re- 
sources, have brought about a present 
activity which means rapid progress now 
and presents a future which is large in 
promise.” 
MISSISSIPPI 


Progress in Mississippi, as reported by 
Mr. Skewes, shows, among other facts, 
that the state now harvests upwards of 
one-half billion in farm and timber prod- 
ucts and achieved above two hundred 
million in manufactured goods a year, 
that the state stands seventh in relative 
prosperity among the states, and third 
in motor car increase. New develop- 
ments are indicated by the doubling of 
state trackage by one railroad and large 
extensions by another, by increase in 
manufacturing projects, and by millions 
of dollars in added investments by hydro- 
electric power companies. 


TENNESSEE 


Tennessee progress in 1929, as re- 
ported by Major Smith, shows much 
hydro-electric development throughout 
the state; increased natural gas and oil 
output; normal conditions in coal, copper, 
gold and silver mining, and a steady in- 
crease in the production of zinc. An 
outstanding mineral development of the 
year was in variegated sandstone for 
building and paving purposes. 


ARKANSAS 


The progress record for Arkansas in 
the year 1929, according to Judge Hand’s 
report, shows an increase of $20,000,000 
in assessed property valuation. Farm 
and orchard products show an increase 
of $15,000,000 to $20,000,000 over 1928, 
telephone and telegraph companies in- 
creased the value of their holdings 
within the state by about $3,000,000. Ex- 
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tension of electric power and gas utilities 
approximates $10,000,000, with a $6,000,- 
000 hydro-electric project slated. The 
state spent $30,000,000 on road building 
and improvement and bridge construction 
during the year, and mineral production 
increased $7,000,000 over the preceding 
year. 
KENTUCKY 

The trend of industrial development in 
the State of Kentucky was accurately 
and comprehensively outlined in the re- 
port of the Kentucky Progress Commis- 
sion as presented by Captain Watt. This 
report shows that practically every phase 
of the state’s activities show a marked 
increase over past years. Useful data 
and information has been compiled 
showing the progress of agriculture, 
livestock breeding, mineral production, 
manufactures, banking, timber, electric 
light and power industry, railroads, high- 
ways, education, aviation, tourist indus- 
try, fish and game, etc., covering practi- 
cally every state business. 


TEXAS 


In a review of the principal develop- 
ments in Texas, as reported by Mr. Dick- 
erson, it was shown that a total of 
12,630 corporations, having a capitaliza- 
tion of $285,612,000, were organized dur- 
ing 1929, 412 of which were manufactur- 
ing concerns. Agricultural production in 
the state amounted to $610,539,000, show- 
ing a considerable gain; $217,800,000 
were spent in building construction; and 
other developments include increases in 
mineral production, in railroad trackage, 
in oil and gas pipe lines, and in electric 
light and power facilities. 

Reports for Florida and Virginia also 
showed steady increase in industrial 
progress in those states. 

The proceedings of the opening session 
of the Conference were broadcast over 
Little Rock Station KGHI. 

Colonel Harrelson presided at the sec- 
ond general session, which was opened 
with the reading of a paper on “Railway 
Transportation, a Factor in the Develop- 
ment of Natural Resources,” by H. R. 
Safford, vice president of the Missouri 
Pacific Lines, in which he shows that the 
mining industry and the industry of 
transportation have gone hand in hand in 
this country, and stated that the railway 
owes much to the mining industry beyond 
its value. “The railway feels a reciprocal 
interest in seeing successful industry 
preserved and wants to help in under- 
standing your problems. Reciprocity of 
this kind is a cohesive influence in the 
security of the whole industrial con- 
struction.” 

Other papers at this session included 
“The Future of Mining in the South,” 
by Mr. E. M. McGary, consulting engi- 
neer of the Marquette Steel and Iron 
Company, St. Louis, Mo., and a paper 
on “Taxation and Tariff in Relation to 
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the Mining Industry of Arkansas,” by 
Mr. McKinley W. Kriegh, chief of Tax 
and Tariff Divisions of the American 
Mining Congress, in which Mr. Kriegh 
discussed the tariff question, told of the 
important part the mineral tariffs have 
played in the development of the mineral 
industries of the Nation, and reviewed 
the various phases of taxation as ap- 
plied to mining in Arkansas. Referring 
to the Tax and Tariff Divisions of the 
American Mining Congress, Mr. Kreigh 
pointed out that “it has been the func- 
tion of the Congress to study continu- 
ously every phase of mining in all of its 
branches, and to advocate and foster 
policies, both within and without the in- 
dustry, looking to the economic welfare. 
This organization frequently has repre- 
sented mining industries of Arkansas,” 
he said, “and has brought to the support 
of those industries the mining industries 
of the other states. * * * Itis that sort 
of support and mutual cooperation that 
has caused the American Mining Con- 
gress to broaden its activities to include 
surveys of the undeveloped mineral pos- 
sibilities of the Southern States, and to 
predict that before many years have 
passed the South will have come into its 
own as a mining and industrial empire 
second to none.” 

Of national significance was the Con- 
ference of Governors of the Southern 
States, which was attended by Governor 
Holloway, of Oklahoma; Governor 
Graves, of Alabama; and Governor 
Parnell, of Arkansas; and which began 
with a dinner at 6 o’clock on the evening 
of March 10, given at the Hotel Marion 
by Governor Parnell to the visiting gov- 
ernors. This was followed by a reception 
to the visiting governors, members of 


Congress, legislators, officers of the 
American Mining Congress, delegates 
and guests. 


The third general session opened on 
the morning of March 11, with Capt. 
R. M. Watt, member of the board for 
Kentucky, presiding. Following the read- 
ing of a message from Richard H. Ed- 
monds, editor of the Manufacturers 
Record, Herbert A. Brooks, manager of 
the Fort Harrison Hotel, of Clearwater, 
Fla., gave a splendid address on “Tour- 
ists as an Industry,” in which he stated 
that during the past 20 years the Amer- 
ican public has been undergoing a transi- 
tion from a class of stay-at-homes into a 
nation of travelers, and that from the 
seasonal migrations of a restricted 
wealthy class of our national popula- 
tion the tourist trade has, within a short 
span of years, expanded until today the 
travel population represents around 40,- 
000,000 persons during vacation seasons. 

“Using the survey and estimated fig- 
ures of the United States Department 
of Commerce as to the national value of 
the tourist industry, we find that the six 
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leading states that cater particularly to 
this trade show a gross volume of two 
and a half billion dollars,” stated Mr. 
Brooks. “Add another two and a half 
billion dollars for the other 42 states 
and the total is five billion dollars. 
Bring into the picture the billion and a 
half that the American tourist is credited 
with spending in foreign countries and 
the grand total is surprising to those 
who have looked upon this industry as 
merely of a migratory nature and of neg- 
ligent proportions.” 

After going into practically every 
phase of this vast industry, Mr. Brooks 
stated that the tourist industry may be 
summed up as being capable of the fol- 
lowing accomplishments: To make the 
community a good place to live in, to 
work in, and to play in; to furnish 
a better chance to build health, happiness 
and income; and to bring indirectly in 
the community and state increased cash 
revenue, increased taxable wealth, and 
increased agricultural and_ industrial 
activity. 

Other addresses made at this session 
were: “Sources of Income in Arkansas,” 
by Prof. J. A. Dickey, professor of rural 
economics at the University of Arkansas, 
Fayetteville, Ark.; and “Industrial De- 
velopment and the Power Companies,” by 
Mr. W. E. Dickerson, director of develop- 
ment of the Central Power and Light 
Company, of San Antonio, Tex. 

Following Governor Graves’ address on 
“Coordination of Southern Industrial De- 
velopment,” at the fourth general session 
on the afternoon of March 11, over which 
Mr. Smoak, member of the board for 
South Carolina, presided, the session was 
thrown open to the visiting governors, 
members of Congress, and representa- 
tives of state industrial or development 
boards, railroad executives, and others 
who contributed their constructive 
thoughts toward an efficient development 
program for the South. In a resolution 
drawn up at this session it was resolved 
“that there be submitted to the incoming 
Board of Directors the matter of the ap- 
pointment of a representative committee 
from each southern state to make a sur- 
vey, study and report, with recommenda- 
tions of the condition of the industrial 
development of the South.” This was 
put in the form of a motion by Chairman 
Holt, of the Resolutions Committee, and 
was seconded and carried. 

Then followed the report of the Nomi- 
nating Committee and the election of 
officers. 

Capt. R. M. Watt, of the Kentucky 
Utilities Company, of Pineville, Ky., was 
elected chairman; and Dr. Henry Mace 
Payne, consulting engineer of the Amer- 
ican Mining Congress, was reelected sec- 
retary of the Southern Division of the 
American Mining Congress. Newly 
elected to the (Continued on page 432) 
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LEGISLATIVE 


H. J. Res. 218. 
REVIEW 


Mr. Reece (Rep., 
Tenn.). This reso- 
lution proposes operation of the Muscle 
Shoals, Alabama, nitrate and power 
project by a Government commission. 
Rules. 


(From page 413) 


Provision for the preservation, com- 
pletion, maintenance, operation and use 
of the Muscle Shoals project for war, 
navigation, fertilizer manufacture, elec- 
tric-power production, flood and farm re- 
lief, and for other purposes, is contained 
in a bill by Representative Hogg (Rep., 
Ind.). The bill provides for the incorpo- 
ration of the Farmers’ Federated Ferti- 
lizer Corporation and the lease to it of 
the Muscle Shoals project for a period 
of 55 years. The President would be em- 
powered in time of war, or when in his 
judgment war is imminent, to take over 
the entire properties of the corporation. 
Specific terms are laid down as to the 
manufacture of fertilizer and fertilizer 
bases by the corporation in the interest 
of agriculture, with the distribution 
thereof placed in the hands of a non-profit, 
cooperative fertilizer distributing com- 
pany. Military Affairs. 

A bill authorizing appropriations for 
the completion of the helium plant oper- 
ated by the Bureau of Mines at Amarillo, 
Tex., was introduced by Representative 
Englebright (Rep., Calif.). The bill pro- 
vides for completion of acquirement of 
surface and gas rights in 11,833 acres 
now covered by contract, and calls for 
an allotment of $90,000 for completion 
of acquirement of other rights necessary 
to place control of gas production from 
the Cliffside structure entirely in the 
hands of the United States Government. 
Mines and Mining. 

S. 3450. Mr. Johnson (Rep., Calif.). 
This bill authorizes the Department of 
Commerce to establish load lines for 
American vessels in the Great Lakes and 
coastwise trade. 

The Senate appropriated an additional 
$10,000 for expenses of the special sub- 
committee which has been investigating 
influences affecting legislation. 

H. Res. 184. Mr. Parker (Rep., N. Y.). 
This resolution provides $25,000 for ex- 
penses of the investigation by the Com- 
mittee on Interstate Commerce of finan- 
cial transactions among railroads. 

H. R. 9152. Mr. Celler (Dem., N. Y.). 
This bill provides for a new Federal 
Water Power Commission of three mem- 
bers appointed by the President in place 
of the present commissioners who are 
also Cabinet members. 

S. 3619. Mr. Couzens (Rep., Mich.). 
This is similar to the above. Interstate 
Commerce. 

H. R. 9847 and 9848. Mr. O’Connor 
(Dem., La.). These bills propose to 
create a Waterways and Water Resources 
Commission. 


H. R. 10343. Mr. Johnson (Rep., Wash.). 
This bill restricts immigration from 
Western Hemisphere countries to 76,064 
annually, including 67,556 from Canada 
and Newfoundland and 2,900 from Mex- 
ico. During the year ending June 30, 
1931, Mexican immigrants would be 
limited to 11,021 and in the next year to 
6,961. 

S.51. Mr. Harris (Dem., Ga.). This 
bill subjects all countries of the Western 
Hemisphere, except Canada and New- 
foundland, to the immigration quota re- 
striction law. Reported by Senate Immi- 
gration Committee. 

H. R. 9896. Mr. Treadway (Rep., Mass.). 
This bill proposes to give preference to 
domestic goods in the purchase of sup- 
plies, equipment, stores or other property 
for the use of the Government. 

Charles Finley (Rep., Ky.) has been 
elected to the House to succeed Repre- 
sentative J. M. Robsion (Rep., Ky.), who 
has become a Senator. Mr. Robsion was 
formerly chairman of the House Com- 
mittee on Mines and Mining. Repre- 
sentative Sproul (Rep., Kans.), new 
chairman of the committee, has an- 
nounced his candidacy for the Senate in 
the November elections. 


PERFORMANCE 
RECORDS in WEST( 
VIRGINIA 


GREENBRIER FIELD 

All the mines 
in the Greenbrier 
field are mining 
the Sewell seam. As the total number 
reporting, which comprises all those in 
the field, is only seven, any attempt at 
classification according to seams, daily 
tonnage produced, or thickness would be 
impractical. All of the seven mines are 
therefore included individually in 
Table XV. 


(From page 419) 


PERFORMANCE RECORDS IN THE ELKINS 
FIELD 


The average performance rates of the 
various units employed in mining in the 
Elkins field classed according to the 
seams and also according to the daily 
tonnage produced appear in Tables XVI 
and XVII. The major part of the ton- 
nage in this field is produced from the 
Kittanning seams and the Pittsburgh 
seam. The Pittsburgh seam with its 
greater height shows a greater efficiency 
in regard to car average and tons per 
loader, per main haulage locomotive, 
per mining machine, per gathering loco- 
motive and per animal. 


In Table XVII the mines reporting are 
grouped in classes according to the daily 
tonnage produced. Examination of this 
table shows, with exception of the class 
of mines producing over 1,500 tons daily, 
that increase in daily tonnage is ac- 
companied by a corresponding increase 
in the performance rates of the various 
units employed. This increase would 
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probably extend into the 1,500-ton class 
if a larger number of mines were in- 
cluded. In addition, the mines in this 
class that have reported are in seams 
other than the Kittanning and Pitts- 
burgh, and which probably have adverse 
conditions. 


PERFORMANCE RECORDS IN THE PAN- 
HANDLE FIELD 


Most of the coal tonnage in the Pan- 
handle field is produced from the Pitts- 
burgh No. 8 seam. A few other seams 
are worked to some extent in the ex- 
treme northern part of the field, but no 
mines except those in the Pittsburgh No. 
8 seam have reported. 


The Panhandle field has the best record 
in regard to animal haulage of any field 
in the state. Reference to Tables XVIII 
and XIX, show an average of 80.2 tons 
per animal for all the mines reporting, 
and an efficiency varying from 77.8 to 
127 tons per animal for the four classes 
of daily tonnage produced. 


PERFORMANCE RECORDS IN THE FAIR- 
MONT FIELD 


The average performance rates of the 
units employed in mining in the Fair- 
mont field are given in Table XX and 
Table XXI. In Table XX, the units are 
grouped according to seams and in Table 
XXI, according to the daily tonnage pro- 
duced. The Pittsburgh seam is the one 
most extensively mined in this field, and 
this together with its much greater 
thickness (over the other seams given 
in Table XXI) probably results in its 
greater efficiency. The Sewickley and 
Upper Freeport seams show greater ef- 
ficiencies in car turnover, daily tonnages 
per all inside men.and daily tonnage per 
gathering locomotive. 


With the same mines grouped accord- 
ing to daily tonnage produced (Table 
XXI), an increase in daily production is 
accompanied by a corresponding increase 
in efficiency. Exceptions are noted, how- 
ever, in the car turnover and daily ton- 
nage per all inside men. This increasing 
efficiency is not so marked as in other 
fields, because of the almost uniform 
thickness of the Pittsburgh seam, and 
the absence of thin seams which usually 
have a lower efficiency. It may be seen 
in Table XXII that there is compara- 
tively small percentage of the total num- 
ber of mines in which the thickness is 
less than 6 ft. Examination of Table 
XXIII in which the average mining prac- 
tice is shown in relation to the daily ton- 
nage production, shows that in the thin- 
ner seams the mines are small, and that 
all the large mines have been opened in 
thick coal. 
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Hold Hearings on Radium Produc- 
tion Proposal 


Favorable action on a bill authorizing 
the Bureau of Mines to manufacture one 
gram of radium for use in United States 
Veterans’ hospitals, introduced in the 
House last October by Representative 
Clyde Kelly (Rep.), of Pennsylvania, was 
urged by Dr. Howard Kelly, of Balti- 
more, in testimony before the House 
Committee on Mines and Mining, re- 
cently. 

Dr. Kelly, a radium-expert, told the 
committee that the 5 grams of radium 
in his own hospital in Baltimore was in- 
sufficient to meet the hospital’s demands, 
and that he could use much more. He 
suggested that Veterans’ Bureau hos- 
pitals in six centralized sections of the 
country be selected as places for radium 
treatment, adding that there are only 20 
grams of radium in the United States 
and that there are thousands of cases of 
cancer at present which can not be cured 
because the supply is insufficient. 

In presenting the bill Representative 
Kelly stated that the Government should 
make use of the carnotite mines of Colo- 
rado and Utah in the manufacture of 
radium. The carnotite in those mines, 
he believes, would produce 150 grams of 
radium in ore. His bill would authorize 
the appropriation of not more than 
$100,000 for the purpose of the manu- 
facture of the one gram. 


Commission Investigating Damages 
To Property from Trail Smelter 
Fumes 


Included in the appropriations for the 
Department of State for the coming fis- 
cal year is an item of $15,000 for the 
expenses of a public health officer in in- 
vestigating the effect of the Trail 
Smelter fumes in British Columbia upon 
human life in the nearby region in the 
state of Washington, as a basis for the 
settlement of claims arising in the state 
of Washington from the damages caused 
' by the Trail Smelter. 

The International Joint Commission, 
consisting of three commissioners from 
both Canada and the United States, has 
had the Trail Smelter case under consid- 
eration since August, 1928. Their in- 


vestigation is for the purpose of deter- 
426 


mining (1) extent to which property in 
the state of Washington has been dam- 
aged by fumes from the smelter; (2) 
amount of indemnity which would com- 
pensate United States interests in the 
state of Washington for past damages; 
(3) probable effect in Washington of 
future operations of smelter; (4) method 
of providing adequate indemnity for 
damages caused by future operations. 
The commission was also instructed to 
report and make recommendations on 
any other phase of the problem arising 
from the fumes which the commission 
deems necessary. 


Subsequent to hearings held at North- 
port, Wash., in October, 1928, the De- 
partment of Agriculture placed in the 
field a corps of scientific experts to 
ascertain the territorial limits of smelter- 
fumes drift and to estimate the extent 
of damages to soil, crops, orchards, for- 
ests, and property subject to corrosion, 
and to cattle and other livestock. The 
Canadian government also placed in the 
field a similar corps of experts. These 
parties conducted their investigations 
during the past summer, and will con- 
tinue them in the coming summer sea- 
son before a report can be made to the 
commission. 

Hearings were held the latter part of 
January of this year before the com- 
mission in Washington, D. C., and later, 
additional hearings will be held in the 
affected territory. Following this, briefs 
will be submitted by those interested in 
the litigation. It is a matter of con- 
jecture as to when the commission will 
make its final report and recommenda- 
tions. 


War Minerals Claimants Lose Out in 
Court Decision 


The Supreme Court of the District of 
Columbia has upheld the Secretary of 
the Interior in refusing to allow claims 
under the War Minerals Relief Act in- 
volving purchase price of real estate, in- 
terest on borrowed money for operation 
of plants, etc., and the price of stock, 
purchased in corporations engaged in the 
production of war minerals. The court’s 
decision is given in five typical cases 
that were brought before it, out of about 
350 on file. 

“This present ruling of the court,” says 


the Department of Justice in reviewing 
the decision, “is expected to control all 
other cases on file with the exception of 
two or three in which other questions of 
minor importance are present. The de- 
cision in this case is particularly inter- 
esting in view of the fact that the same 
court some years ago, in the cases of 
Work v. Rives, and Work v. Chestatee 
Co., decided that the purchase price of 
real estate and interest upon borrowed 
money were questions which the Secre- 
tary of the Interior should have decided 
in favor of the claimants under the Dent 
Act, and that decision was reversed by 
the Supreme Court of the United States, 
that court holding that the determina- 
tion of the questions was addressed to 
the discretion of the Secretary of In- 
terior and was not merely ministerial as 
the lower courts had held.” 


Lead Lost in Smelting Imported 
Ores Not Dutiable, Court Rules 


By a decision of the United States 
Customs Court, Second Division, ren- 
dered March 6, decision of the collector 
of customs at the port of El Paso, Tex., 
in assessing duty of 1% cents per pound 
on the lead content of certain Mexican 
ores entered by the American Smelting 
and Refining Company, for smelting and 
refining for the recovery of copper, gold 
and silver therein, was reversed on the 
basis that in reclaiming these metals, the 
lead became volatilized, the court ruling 
that “inasmuch as no lead was produced 
in these ores, no duty attached thereto, 
and the charges against the bond for 
such duty should be cancelled.” Taken 
in the nature of a precedent, the above 
decision will apply in all cases of a metal 
completely lost in smelting for free 
metals upon which the matter of duty 
is in question, 

The plaintiffs challenged the collec- 
tor’s assessment of duty, contending that 
since no lead was recovered no duty 
should have been imposed thereon, and it 
invoked as the basis of its claim the pro- 
visions of section 312, of the Tariff Act 
of 1922, which reads, in part, as follows: 
“That the works of manufacturers en- 
gaged in smelting or refining, or both, of 
ores and crude metals, may upon the 
giving of satisfactory bonds, be designed 
as bonded smelting warehouses. Ores or 
crude metals may be removed from the 
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vessel or other vehicle in which imported, 
or from a bonded warehouse, into a 
bonded smelting warehouse without the 
payment of duties thereon, and there 
smelted or refined, or both, together with 
ores or crude metals of home or foreign 
production: Provided, that the bonds 
shall be charged with a sum equal in 
amount to the regular duties which have 
been payable on such ores and crude 
metals if entered for consumption at the 
time of their importation, and the sev- 
eral charges against such bonds shall be 
cancelled upon the exportation or deliv- 
ery to a bonded warehouse established 
under the preceding section of this title 
of a quantity of the same kind of metal 
equal to the quantity of metal produc- 
ible from the smelting or refining, or 
both, of the dutiable metal contained in 
such ores or crude metals, due allowance 
being made for the smelter wastage as 
ascertained from time to time by the 
Secretary of the Treasury.” 

James L. Gerry and Walter W. Graves, 
argued for the plaintiffs, the Consoli- 
dated Kansas City Smelting and Refining 
Company, et al, while Charles D. Law- 
rence, Assistant Attorney General, and 
Peter A. Abeles, special attorney, sup- 
ported the case for the Government. On 
the bench were Justices Fischer, Weller 
and Tilson. 


Finish Argument in Litigation Be- 
tween Copper Companies 


Arguments in the suite of the Nevada 
Consolidated Copper Co. against the 
Consolidated Coppermines Co., were con- 
cluded the !atter part of February in the 
United States Court, at Carson City, 
Nev., and Judge Frank H. Norcross has 
taken the case under advisement. By 
agreement of counsel a stipulation was 
entered into between the two companies, 
which own adjoining properties in White 
Pine County, governing the mining of 
ore by each company in the other’s 
ground. The trial hinged principally 
upon the proper method of mining, by 
open pit or underground operations. The 
plaintiff alleged in its complaint that de- 
fendant’s underground operations threat- 
ened destruction of its open pit. 


28 Tri-State Mines Two Months 
Without Accident 


Twenty-five mines and three float 
plants in the Tri-State district operated 
during the first two months of 1930 
without a lost-time accident, according 
to records kept by the accident preven- 
tion department of the Tri-State Zinc 
and Lead Ore Producers’ Association. 
Thirty plants worked through February 
without a lost-time accident. 


Burbidge Resigns as Manager of 
Federal Mining & Smelting 


Frederick Burbidge, general manager 
of the Federal Mining and Smelting 
Company properties in the Coeur 
d’Alenes for the last 14 years, has ten- 
dered his resignation, effective May 1. 

Mr. Burbidge, who is widely known in 
northwest mining circles, plans to retire 
from active mining business and will 
make his home in Spokane. 

For 40 years Mr. Burbidge has been 
actively identified with mining in the 
Coeur d’Alenes, having arrived in the 
district in 1888. Soon thereafter Mr. 
Burbidge took a position with the Bunker 
Hill & Sullivan Company and retained 
that connection for eight years, during 
the last five being advanced to assistant 
and then general manager of the com- 
pany. In 1902, Mr. Burbidge became 
manager of the old Helena-Frisco Min- 
ing Company and retained that position 
until 1912, when the Frisco was sold to 
the Federal Mining & Smelting Com- 
pany. Fourteen years ago in February, 
1916, he became general manager of the 
Federal Company. 

While no official announcement has 
been made, it is assumed that H. G. 
Washburn, assistant general manager of 
the Federal Mining & Smelting Com- 
pany, will succeed Mr. Burbidge as gen- 
eral manager. 


Amended Complaints Rejected in 
Damage Suits Against Oliver 
Iron Mining Company 
The Minnesota supreme court early 
in March affirmed a St. Louis County dis- 
trict court decision which struck out 
amendments to complaints of two Hib- 
bing, Minn., property owners who seek 
$85,000 damages from the Oliver Iron 
Mining Company on the ground the com- 
pany’s activities in iron mining consti- 

tute a nuisance to their property. 

The suits were brought by Erspamer 
Brothers, who own a store building, and 
by Simon Lalla, who occupied a home 
near one of the company’s mines in Hib- 
bing. Erspamer Brothers asked $69,000, 
and Lalla $16,000 from the company, 
which is alleged to be maintaining a 
nuisance “arising from the noise, smoke 
and shaking of their premises by explo- 
sions of dynamite and the throwing of 
rocks and debris on and about the 
premises, as well as submerging the 
same in filthy smoke and soot.” 

An amended complaint filed by the 
plaintiffs in district court covers 19 pages 
of printed record. It was ordered 
stricken by the lower court and an ap- 
peal was taken by the plaintiffs to the 
supreme court. 

The higher court, in affirming the dis- 
trict court, held the amended complaint 
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was “complicated, confusing and _ ver- 
bose.” 

The plaintiffs were advised to apply 
to the district court for permission to 
file another amended complaint to replace 
the one ordered stricken. 


Wright Mining & Royalty Company 
Buys Tri-State Lands 

The Wright Mining and Royalty Com- 
pany has purchased the 120 acres on 
which the Tulsa Lead and Zine Company 
mine is located, southeast of Picher, 
Okla., from W. B. Douthat, of Baxter 
Springs, Kans. 

The Wright Company owns the fee on 
which the Campbell mine of the Century 
Zine Company is located. It sold its 
royalty interests in the properties in 
the western Oklahoma field to the Con- 
solidated Lead and Zinc Company sev- 
eral years ago. 


New President of Evans-Wallower 

William McClellan, of St. Louis, has 
been elected president pro tempore of the 
Evans-Wallower Lead Company to suc- 
ceed Edgar Z. Wallower, Jr., who re- 
cently resigned to become associated 
with Rutter and Company, a New York 
financial house. Mr. Wallower retains 
his position on the executive committee 
of the company. Mr. Wallower left 
Joplin in August, 1928, shortly after the 
consolidation of the Evans Lead Com- 
pany and the Golden Rod Mining and 
Smelting Company. 


Ohio Copper Manager to South 
Africa 


Henry A. Tobelmann, for the last four 
years in charge of Ohio Copper opera- 
tions at Bingham, has been retained to 
do consulting work for the N’Changa 
Copper Mines, Ltd., of London, England, 
to make a preliminary investigation of 
the treatment of refractory copper ores 
at properties in Rhodesia, South Africa. 
At the end of his work he plans to re- 
turn to Salt Lake to resume his duties 
as general manager of the Ohio Copper 
Company. 


H. A. C. Jenison Dies 


H. A. C. Jenison, 40, mining engineer 
with headquarters in New York City, 
died early in March, of a heart attack. 

Mr. Jenison was mining engineer for 
the Guaranty Trust Company, of New 
York and recently returned from Lon- 
don where he was called under the terms 
of his engagement to spend six months 
of the year. During the functioning of 
U. S. Gold and Silver Commission, Mr. 
Jenison served as consulting engineer. 
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OUTSTANDING SAFETY ACCOMPLISHMENTS IN MIN. 
ERAL INDUSTRIES GIVEN RECOGNITION 


| ECOGNITION of individual _per- 

formances of outstanding meritori- 
ous service towards the saving of life at 
personal risk and of exceptional safety 
achievements on the part of companies 
and organizations in the mining and 
allied industries was given at the meet- 
ing of the Joseph A. Holmes Safety 
Association recently held at Washington, 
D. C. Awards of 13 metals and certifi- 
cates of honor were made to men en- 
gaged in coal mining and to two metal 
miners. Certificates of honor were given 
to three metal mining companies, nine 
coal mining companies, two cement or- 
ganizations, one smelter, one individual, 
and one organization engaged in both 
coal and metal mining. 


The awards for feats of individual 
heroism were as follows: 

James Dillaplane, miner, Cameron 
Colliery, Susquehanna Collieries Com- 
pany, Shamokin, Pa., was given a silver 
medal and diploma for having at risk 
of his own life aided in saving a fellow 
workman who had been overcome by 
poisonous gases on December 22, 1927, in 
one of the rise workings of the mine. 

Albert Lehman, Harry Nye and For- 
rest Renn, miners, Cameron Colliery, 
Susquehanna Collieries Co., Shamokin, 
Pa., were each awarded a bronze medal 
and diploma for staying at their respec- 
tive posts in presence of impending 
danger. On December 10, 1928, a miner 
was caught under caved roof material 
and, though the region appeared likely 
to have addtional caving at any time, 
these men, after two hours of difficult 
and hazardous work, rescued their fel- 
low workman alive. 

Randolph Ashby, superintendent, 
Swanton Mine, Chapman Coal Mining 
Co., Bardon, Md., was given a bronze 
medal and diploma for staying at his 
post of duty in presence of impending 
danger. A rock fell, pinning his com- 
panion, Curtis Griffith, to the floor; 
Ashby was also hit by the rock and had 
his collar bone broken, but was free. 
After much dangerous and painful work, 
Ashby released his companion (whose 
leg was broken), placed the injured man 
in a mine car, and, using a “wild” mule, 
brought the injured man to the surface 
safely. 

William Cowan, miner, Terrible Mine, 
Ilse, Colo., was given a bronze medal 
and diploma for bravery in climbing 
down a ladder to notify underground 
workers of a fire in the timber shaft 
house over the shaft at the surface. 
Cowan was forced to climb through dense 
smoke in the shaft before he reached 
the surface after having warned the un- 
derground workers. 


E. R. Jobes, James Hogan, Edward 
L. Haas, John A. Kearney, John J. Mur- 
hamer, James McGuire, and Robert 
Steven, officials of the Kinloch Mine, 
Valley Camp Coal Co., Parnassus, Pa., 
were each given a bronze medal and 
diploma for intelligent and heroic work 
in directing and leading employes of the 
Kinloch mine to safety after an explo- 
sion had occurred in the mine and closed 
to these men the ordinary travel roads 
to the surface. Jobes, Hogan, Haas and 


Kearney were largely instrumental in 
bringing at least 155 men through devi- 
ous, generally unknown, and very infre- 
quently traveled passages to safety. 
Murhamer brought out about 16 men to 
the surface. McGuire and Stevenson 
assembled over 40 men and led them to 
safety through passages, many of which 
were filled nearly to their armpits with 
icy water, and there were places where 
they were forced to creep over ice on 
steep passage ways. All of these men 
risked their lives at various times during 
the assembling. and directing of these 
men to safety and there is every reason 
to believe that many of the men who es- 
caped would have perished in the danger- 
ous gases in the mine if left to their 
own devices. 

Lee Lambert, miner, Junction mine, 
Calumet and Arizona Mining Co., Lowell, 
Ariz., was given a bronze medal and 
diploma for having on February 28, 1927, 
assisted in the very dangerous work of 
taking an unconscious miner out of a 
raise in which the atmosphere was filled 
with poisonous gas. 

Certificates of Honor were given as 
follows: 

To W. B. Thurmond, U. S. Smelting, 
Refining and Mining Co., Eureka, Utah, 
for having operated the main hoist at 


‘the Centennial Eureka Mine, Eureka, 


Utah, from 1892 to 1925, a span of 33 
years, without having injured a man in 
the hoisting operations. 

To the Phelps Dodge Corporation, Bis- 
bee, Ariz., for having reduced the num- 
ber of lost time accidents per 1,000 shifts 
in its metal mines from 1.047 in 1924, to 
0.038 in 1929, or a reduction of more 
than 96 percent; and for having reduced 
the number of lost-time accidents per 
1,000 shifts worked in its coal mines 
from 1.656 in 1924, to 0.133 in 1929, or 
a reduction of nearly 92 percent. 


To the Phelps Dodge Corporation 
Smelter, Clifton, Ariz., for having oper- 
ated an average force of 186 men from 
June 5, 1927, to October 23, 1929 (2 
years and 136 days), a total of 1,171,784 
man-hours, without a lost-time accident. 

To the Richmond Open Pit, Richmond 
Iron Co., Palmer, Mich., for having oper- 
ated its open pit through the years 1928 
and 1929 with an average force of 35 
men for 130,719 man-hours without a 
lost-time accident, 318,059 tons of ore 
and 80,276 tons of stripping being 
handled. 

To the Harold Mine, Hanna Ore Min- 
ing Co., Hibbing, Minn., for having 
worked an average of 123 men from May 
26, 1928, to January 1, 1930, a total of 
471,282 man-hours with output of 
449,764 tons of ore, with but one lost- 
time accident, this one causing 47 days 
lost-time. From May 26, 1928, to Oc- 
tober 10, 1929, or about 16% months, the 
mine operated without a lost-time acci- 
dent. 

To the Biwabik mine, Biwabik Mining 
Co., Biwabik, Minn., for having operated 
an open-pit iron-ore property from June, 
1926, to November, 1929, a period of 42 
months, without a lost-time accident, 
there being an average of 62 men em- 
ployed for five months each year and an 
average of 85 men for 7 months each 
year. 

To the Western Division of the De- 
Bardeleben Coal Corporation, Jasper, 
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Ala., for having worked an average force 
of 893 men for two years (February 3, 
1928, to February 3, 1930) without a 
fatality or a permanent total disability 
and with but one permanent partial dis- 
ability. 

To the Newcastle No. 2 and No. 6 
mines, Newcastle, Ala., for having 
worked from November, 1919, to Jan- 
uary 1, 1930, or over 10 years, with but 
one fatality and a coal tonnage of 3,170,- 
358, there being an average of 335 men 
employed in 1929. 

To the West Virginia Division of the 
Consolidation Coal Co., Fairmont, W. Va., 
for having produced 1,358,586 tons of 
coal per fatality in 1929 against approxi- 
mately 343,000 tons per fatality in 1926 
when a new safety system was inaugu- 
rated. 

To the Odin mine, Odin Coal Co., Odin, 
Ill., for having operated from September 
14, 1907, to November 1, 1929, or over 
22 years, without a fatal accident and 
with production of 3,906,126 tons of coal 
with 7,721,110 hours of exposure. 

To the Elizabeth mine, W. B. Skelly 
Coal Co., Export, Pa., for having oper- 
ated since 1900 to date without a fatal 
accident and with production somewhat 
over 2,100,000 tons of coal. 


To the Superior Coal Co., Gillespie, 
Ill., for its excellent safety record of 
more than 1,100,000 tons of coal produced 
ver fatality during the past seven years. 
In 1927, its entire four mines produced 
2,005,040 tons of coal without a fatality 
or a total disability. 

To the Adrian mine, Rochester and 
Pittsburgh Coal Co., Indiana, Pa., for 
having operated its mine largely in ex- 
traction of pillar coal from January 31, 
1924, to January 6, 1930, producing ap- 
proximately 3,000,000 tons of coal with- 
out a fatality. 

To the Sheridan Wyoming Coal Co., 
Sheridan, Wyo., for having operated its 
three mines from 1925 to 1929, inclusive, 
employing an average of 446 men and 
producing 4,116,998 tons of coal without 
a fatality or a permanent disability and 
with but one permanent partial disability 
and with but 27 lost-time compensable 
accidents. 

To the Shamrock mine, Shamrock Coal 
Co., Frederick, Colo., for having oper- 
ated from 1913 to 1929, inclusive, a total 
of 17 years, without a fatality and with 
but 31 injuries of any kind, and employ- 
ing an average of 38 men, working 
961,232 man-hours and producing a total 
of 870,152 tons of coal. 


Mining Research Fellowships at 
University of Washington 


The College of Mines of the University 
of Washington is offering five fellow- 
ships for research in coal and non- 
metallics in cooperative work with the 
United States Bureau of Mines. The 
value of each fellowship to the holder is 
$720, for 12 months beginning July 1. 

The purpose of these fellowships is to 
undertake the solution of various prob- 
lems being studied by the United States 
Bureau of Mines that are of especial im- 
portance to the State of Washington, the 
Pacific Northwest, and Alaska. The 
investigations consist principally of lab- 
oratory work directed largely by the bu- 
reau’s technologists. 
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Ninth International First-Aid and 
Mine-Rescue Contest at Louis- 
ville, September 16 to 18 


The Ninth International First-Aid and 
Mine-Rescue Contest, sponsored by the 
Joseph A. Holmes Safety Association 
and the United States Bureau of Mines, 
will be held at Louisville, Ky., Septem- 
ber 16, 17, and 18, 1930. The dates and 
place for the holding of this annual out- 
standing mine-safety event have been 
approved by Scott Turner, director of 
the Bureau of Mines, and president of 
the Joseph A. Holmes Safety Associa- 
tion, following an invitation given by the 
Governor of Kentucky, the Mayor of 
Louisville, and the Louisville Convention 
and Publicity League. 

The International First-Aid and Mine- 
Rescue Contest is held under the aus- 
pices of the Joseph A. Holmes Safety 
Association and the Bureau of Mines, 
with the cooperation of the National 
Safety Council, the American Red Cross, 
and various mine operators’ associations 
and miners’ organizations. Expert first- 
aid and mine-rescue teams from many of 
the important mining districts of the 
country compete at these events for a 
number of prizes and trophies donated 
by the different mining or safety organ- 
izations. 

The meeting was held last year at 
Kansas City, Mo., and 40 first-aid teams 
representing 18 states and 9 mine-rescue 
teams representing 6 states, participated 
in the contests. The highest honors were 
won by the combination first-aid and 
mine-rescue team of the Northwestern 
Improvement Company, Roslyn, Wash. 

In the mine-rescue contests first prize 
at the Kansas City meet was won by the 
Consolidation Coal Company’s team of 
Frostbury, Md. 


In the first-aid contests at the Kansas 
City meet, the Utah Copper Company’s 
team from Bingham Canyon, Utah, 
ranked first. 

Louisville, Ky., is essentially in the 
center of the main coal producing region 
of the United States, being but a rela- 
tively short distance from the coal fields 
of Kentucky, Indiana, Illinois, Ohio, Vir- 
ginia, Tennessee, and West Virginia, and 
not far distant from Pennsylvania, Ala- 
bama, Missouri and Arkansas. The 
largest number of teams ever participat- 
ing in an international contest is ex- 
pected, not only from the extensive sur- 
rounding coal fields, but from the pe- 
troleum, cement and quarrying industries 
and metal mining regions of the country. 

An unusual feature connected with the 
meet will be an extensive manufacturers’ 
exhibit of “permissible” mining equip- 
ment and mine-safety devices illustrat- 
ing the various types of gas masks, gas 
detectors, mine lamps, breathing appa- 
ratus, ete., tested and approved by the 
Bureau of Mines. 


Cooperation of Operators Sought in 
Mine Census 


In an effort to expedite and improve 
its complications, the Bureau of the 
Census is urging all operators to fill out 
their questionnaires accurately and 
promptly in the current Census of Mines 
and Quarries. This census, which is one 
of the series of decennial censuses ex- 
tending back more than three-quarters 
of a century, is being conducted so far 
as possible by mail, and each operator 
is asked to return his report within 15 
days after receiving the form. 

An unusual effort is being put forth to 
take this census more promptly and ac- 
curately than any prior census has been 
taken. Since the benefits of the census 
come chiefly to the mine and quarry 
operators themselves, they are being de- 
pended upon to assist in the endeavor 
through wholehearted cooperation, and 
the results depend on the care and 
promptness with which every mine or 
quarry operator fills out the question- 
naires, 

Answers to the questions are required 
by law, but the Bureau of the Census is 
compelled to hold all information in 
strict confidence, even from other depart- 
ments of the Government. The informa- 
tion can not be used in the assessing of 
taxes of any kind. Furthermore, the 
data gathered will be published in such 
form that individual operations will not 
be revealed. 

The only classes of mineral producers 
not covered by the census are the fol- 
lowing: 

Establishments which were closed or 
idle during 1929 and those which were 
abandoned or dismantled prior to Jan- 
uary 1, 1929; establishments whose 
annual output was valued at less than 
$2,509 or in which the amount spent on 
development work during 1929 was less 
than $2,500; small bituminous coal banks 
producing less than 1,000 tons annually; 
itinerant individual placer gold miners 
and miners hunting for precious stones, 
who employ no help; prospectors; and 
salt mines and plants producing salt 
from sea, lake or well brines. 


Agree on Boulder Dam Power 
Allocation 

The Secretary of the Interior has an- 
nounced that an agreement has been 
reached upon the allocation of the power 
to be developed by the Boulder Canyon 
Dam Project. 

This agreement, the Secretary’s state- 
ment says, has followed months of ne- 
gotiation. The dam, it is explained, will 
cost in the neighborhood of $165,000,- 
000. The sum must be repaid with 4 
percent interest within 50 years by the 
sale of power. It has been necessary, in 
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the first place, to work out a plan which 
gives every assurance of the return of 
this money to the Government. The plan 
must be sound financially and socially 
and must give the widest possible bene- 
fits of a regional character. Since many 
interests were involved and there was a 
wide difference of opinion as to the 
meaning of portions of the Boulder Dam 
Act, agreements with the interested par- 
ties were sought and have been con- 
summated. 

Contracts are now being drawn for 
allocation of the primary power gen- 
erated at Boulder Dam. 

The Federal Power Commission will 
soon consider applications for power 
permits in the Colorado River Basin, for 
the development of 44 power projects in 
that field, 19 of them on the Colorado 
River, four on the Green River, and the 
remainder on tributaries in Colorado, 
Utah and Arizona. 


The issue of licenses in this area was 
discontinued in 1927, subject to the de- 
velopment of the Boulder Dam project. 
When the Boulder Dam Act became ef- 
fective on June 25, 1929, legislative re- 
strictions on the Federal Power Com- 
mission were removed. Action on appli- 
cations for authorizations in the area 
were further withheld, however, at the 
request of the various states involved. 


Funds Provided for Kentucky 
Topographic Survey 
Dr. Willard R. Jillson, state geologist 
of Kentucky, announces an appropria- 
tion by the General Assembly of Ken- 
tucky of $100,000 annually during the 
next biennium, beginning April 1, 1930, 
for cooperative topographic mapping in 
Kentucky. The state appropriation has 
been matched in the same amount by the 
Topographic Branch of the United States 
Geological Survey, insuring an expendi- 
ture for the surveying of standard topo- 
graphical sheets in Kentucky during the 
next two years of $400,000. About 70 
percent of the 40,598 square miles in 
Kentucky is now topographically sur- 
veyed, and it is hoped to complete the 
state within about three years. 


Elementary Mining Textbook to be 
Published by Mining School 


Profs. Robert Matson and Roland 
Parks, of the Mining Department of the 
Michigan College of Mining and Tech- 
nology are gathering data for the publi- 
cation, the latter part of this year, of 
an elementary textbook on mining. The 
book under preparation will cover all 
branches of mining and will be avail- 
able for colleges interested in this class 
of instruction. It will be followed by 
other textbooks, including one on mining 
methods. 
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Lake Cargo Coal Rate Controversy 
Reopened 


Two complaints filed recently with the 
Interstate Commerce Commission reopen 
the controversy over coal freight rate 
differentials on shipments from the 
northern and southern fields of the east- 
ern United States to Lake Erie ports. 
The complainants are the Ohio Lake 
Cargo Coal Rate Committee, of Cleve- 
land, Ohio, and the Western Pennsyl- 
vania Coal Traffic Bureau, et al., of 
Pittsburgh, Pa. The former, represent- 
ing owners and operators of bituminous 
mines in the Ohio No. 8, Cambridge, 
Hocking, Crooksville, and Shawnee dis- 
tricts, attack the present rates from 
these points as unduly and unreasonably 
prejudicial and disadvantageous, and ask 
for a widening of the differentials in 
favor of the northern districts. 


The Western Pennsylvania Coal Traffic 
Bureau alleges that the rates on bitumi- 
nous coal for transshipment via lake 
from the Butler-Mercer, Freeport, Pitts- 
burgh, and Connellsville districts to Lake 
Erie ports are unduly and unreasonably 
prejudicial and disadvantageous as com- 
pared with rates from West Virginia, 
Virginia, Kentucky, and Tennessee 
points. A 35-cent compromise differen- 
tial is now in effect between the Pitts- 
burgh and other northern districts and 
the southern competing districts. 


Anthracite Official Resigns 
The resignation of Daniel T. Pierce, 
vice chairman of the Anthracite Opera- 
tors Conference for the last four years, 


was announced recently from the New. 


York City headquarters of the organiza- 
tion. 


Trade Commission Orders Divestment 
of Temple Anthracite Coal Com- 
pany Holdings 

The Federal Trade Commission has or- 
dered the Temple Anthracite Coal Com- 
pany, of Scranton, Pa., to divest itself, 
within 90 days, of all its holdings and 
interest in the capital stock of the Tem- 
ple Coal Company, of Scranton, one of 
the largest anthracite coal mining com- 
panies; or, within the same time limit, 
to divest itself of all its holdings and 
interest in the capital stock of the East 
Bear Ridge Colliery Company, of Scran- 
ton. The order is based on Section 7 
of the Clayton Act prohibiting acquisi- 
tion of stock in a competing company. 

The order declares that such divest- 
ment of Temple Coal Company stock 
shall not be made directly nor indirectly 
to the East Bear Ridge Colliery Company 
nor to any one connected with or under 
control of that company or of the Tem- 
ple Anthracite Coal Company. Divest- 


ment of East Bear Ridge Colliery Com- 
pany stock shall not be made directly or 
indirectly to Lackawanna Coal Company, 
Ltd., Mt. Lookout Coal Company, Temple 
Coal Company, nor to any one connected 
with or under control of these com- 
panies or of the Temple Anthracite Coal 
Company. 

Prior to Temple Anthracite Coal Com- 
pany’s acquisition of the stock of Tem- 
ple Coal Company and East Bear Ridge 
Colliery Company, the latter two were 
competitors. The commission’s findings 
show that the Temple Anthracite Coal 
Company was organized August 25, 
1924, with an authorized capital of 60,- 
000 shares of stock of no par value, all 
of which have been issued. 


The Temple Coal Company held an 
authorized capital of 10,000 shares of 
common stock of a par value of $100 
each all of which is issued and outstand- 
ing and was so on October 11, 1924. 
Prior to 1924, it acquired physical assets 
of the following Pennsylvania anthracite 
coal mining companies: Northwest Coal 
Company, Edgerton Coal Company, 
Sterrick Creek Coal Company, Babylon 
Coal Company, and Forty Fort Coal 
Company. Temple Coal Company owned 
the capital stock of the Mt. Lookout 
Coal Company, and 80 percent of the 
capital stock or shares of the Lacka- 
wanna Coal Company, Ltd. 


The total acreage owned or leased 
by Temple Coal Company, Mt. Lookout 
Coal Company, and Lackawanna Coal 
Company, Ltd., aggregated, in Septem- 
ber, 1924, 4,213 acres of anthracite coal 
lands and 1,576 acres of surface land, 
and the value of the physical properties 
of these companies as of September 20, 
1924, was in excess of the following 
figures: Temple Coal Company, and Mt. 
Lookout Coal Company—Soal, $7,620,- 
451; property, $2,775,000; Lackawanna 
Coal Company—coal, $1,572,299; prop- 
erty, $675,000. 

The East Bear Ridge Colliery Com- 
pany’s authorized capital is 25,000 shares 
of common stock of $25 par value each, 
all of which is now and was issued and 
outstanding October 11, 1924. 

The value of the physical property of 
East Bear Ridge Colliery Company in 
September, 1924, was estimated as fol- 
lows: improvements and developments, 
$893,492.42; lease on coal in ground at 
10 cents a ton, $470,070. 

The commission held that the effect of 
the acquisitions by Temple Anthracite 
Coal Company of the capital stocks of 
Temple Coal Company and of East Bear 
Ridge Colliery Company, and the use of 
such stocks by the voting or granting of 
proxies, or otherwise, substantially les- 
sens competition in interstate commerce 
between the Temple Coal Company and 
East Bear Ridge Colliery Company. 
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Commissioner Humphrey dissented 
from the action of the majority in this 
case, holding that in his opinion the mere 
acquisition by one corporation of the 
stock of two or more competing corpora- 
tions is not a violation of the law, even 
if the competition between the competing 
corporations is thereby eliminated. 

“T think the test is whether such ac- 
quisition results in restraining com- 
merce,” said Mr. Humphrey. “There 
may be and undoubtedly are many cir- 
cumstances under which such acquisition 
is unlawful, in addition to those specifi- 
cally mentioned in the Clayton Act, be- 
cause it may be done so that it will not 
substantially lessen competition, but on 
the contrary may increase it and have a 
tendency to prevent monopoly.” 

Commissioner McCulloch agreed with 
the findings of the majority, but stated 
that he thought the respondent should 
be required to divest itself of the ac- 
quired stock of each of the corporations 
instead of only one of them. 


Coal-Mine Fatalities in February 


Accidents in the coal-mining industry 
in the United States during February, 
1930, caused the death of 160 men, ac- 
cording to reports received from state 
mine inspectors by the Bureau of Mines. 
Of the 160 deaths reported, 124 occurred 
in bituminous mines in various states 
and the remaining 36 were in the anthra- 
cite mines of Pennsylvania. During the 
month 43,712,000 tons of coal were mined, 
of which 39,555,000 tons were bituminous 
and 6,157,000 tons were anthracite. 
Fatality rates per million tons based on 
these figures were 3.13 and 5.85, respec- 
tively, for bituminous and anthracite 
mines, while the industry as a whole 
showed a death rate of 3.50. The record 
for February, 1929, showed 183 deaths, 
140 occurring in bituminous mines and 
43 in anthracite mines, with a production 
of 47,900,000 tons of bituminous coal and 
6,670,000 tons of anthracite; with a total 
production of 54,570,000 tons. The 
fatality rates based on these figures were 
2.92, 6.45, and 3.35, respectively. While 
there has been a decrease in both the 
number of fatalities and the production 
of coal during’ the present month as 
compared with February a year ago, it 
is in such proportion as to show a slight 
increase in the fatality rate for bitumi- 
nous mines and for the industry as a 
whole, although the rate for anthracite 
mines was reduced. The death rates for 
February, 1930, showed an improvement 
over those for the preceding month of 
January, for the industry as a whole, and 
also for bituminous and anthracite, sep- 
arately. The January rates were 3.85 
for all coal mines, 3.42 for bituminous 
mines and 6.96 for anthracite mines. 

Reports compiled by the Bureau of 
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Mines for the first two months of 1930 
show that accidents at coal mines caused 
the loss of 379 lives. The production of 
coal during this period was 102,528,000 
tons with a death rate of 3.70, as com- 
pared with a fatality rate of 3.23 for the 
same two months of 1929, based on 368 
deaths and 114,047,000 tons of coal. 
Divided into bituminous and anthracite 
the fatality rates for 1930 were 3.29 and 
6.44, based on 294 deaths and 89,333,000 
tons for bituminous mines and 85 deaths 
and 13,195,000 tons for anthracite mines. 

One major disaster—that is a disaster 
in which 5 or more lives were lost— 
occurred during February. This was an 
explosion at Standardville, Utah, on Feb- 
ruary 6, which caused the death of 20 
men. This explosion brought the num- 
ber of such disasters to 3 with a result- 
ing loss of 35 lives for the first two 
months of 1930. There were no major 
disasters in February, 1929, but there 
was one in January of last year which 
caused 14 deaths. Based exclusively on 
these disasters the fatality rates were 
0.341 and 0.123 fo the first two months 
of 1930 and 1929, respectively. 

A comparison of the accident record 
for the first two months of 1930 with 
that for the same period of 1929, shows 
a reduction in the death rates for haul- 
age and explosives, while increases are 
shown for falls of roof and coal, gas or 
dust explosions and electricity. 


Anthracite Tariff Proposed 


Representative Brumm, of Pennsyl- 
vania, announced recently in the House 
of Representatives that he would en- 
deavor to have included in the present 
tariff bill a duty of $4 a ton on anthra- 
cite. Importations of anthracite from 
the Soviet, he stated, produced by con- 
vict and enforced labor, have increased 
considerably in the past year. Mr. 
Brumm cited the following Department 
of Commerce figures: 

In January, 1929, 164 tons of anthra- 
cite coal were imported into this country 
from the Soviet; in February, over 17,- 
000 tons; March, 890 tons; April, 2,289 
tons; May, none; June, 14,753 tons; July, 
11,000 tons; August, 4,000; September, 
11,000; October, 11,000; November, 26,- 
621; December, 13,816; and in January, 
1930, 10,975 tons. 

This product is produced, he said, 
“with not only convict labor, but en- 
forced labor, working for 17 cents a day, 
and at an actual loss to the government 
this product was shipped as ballast into 
American ports.” Last year, Soviet coal, 
produced under those conditions, was sold 
in Philadelphia for less than $5 a ton, 
and, he pointed out, the cheapest that 
Pennsylvania producers could offer it to 
consumers in the anthracite region was 
$10 a ton. 


Representative Brumm intends to offer 
his amendment in the House when the 
tariff bill is returned to that body from 
the Senate. 


Gandy Leaves National Coal Asso- 
ciation 

Harry L. Gandy, for seven years the 
executive officer of the National Coal 
Association, with headquarters in Wash- 
ington, becomes vice president of Patti- 
son & Bowns, Inc., a large wholesale or- 
ganization, dealing in anthracite and 
bituminous coal, April 1. Announcement 
to that effect was made March 15, by 
President Michael Gallagher, of the 
Pittston Company, of New York City, of 
which the wholesale house is a subsidi- 
ary. Coincident therewith came the an- 
nouncement of President C. E. Bockus, of 
the National Coal Association, that C. B. 
Huntress, of Washington, D. C., has been 
elected the successor of Mr. Gandy as 
executive secretary of that Association, 
effective April 1. 

Mr. Gandy has been connected with 
the coal industry for 10 years and pre- 
viously represented a South Dakota dis- 
trict in the United States Congress three 
terms. For several years Mr. Huntress 
has been assistant to the executive sec- 
retary of the National Coal Association. 
Both Mr. Gandy and Mr. Huntress are 
widely known in coal trade circles. 


C. M. Lemley, West Virginia State 
Geologist, Dies 


Cassius McCarl Lemley, 64, State 
Geologist of West Virginia and geologi- 
cal engineer for the Baltimore and Ohio 
Railroad, died at his home in Morgan- 
town, March 7, after an illness of a 
week, from pneumonia. Mr. Limley was 
appointed state geologist October 3, 
1929, to succeed the late Dr. I. C. White. 

He was a member of the first class in 
engineering to be graduated at West 
Virginia University in 1891. He also 
was official geologist for the Baltimore 
and Ohio, being named to the post in 
1918. 


New Record in Railroad Fuel Con- 
servation in 1929 


A new low record in fuel conservation 
by locomotives was established by the 
railroads of this country in 1929, ac- 
cording to complete reports for the year 
just compiled by the carriers. 

An average of 125 pounds of fuel was 
required in 1929 to haul 1,000 tons of 
freight and equipment, including loco- 
motive and tender, a distance of one mile. 
The average for 1929 was the lowest ever 
attained by the railroads since the com- 
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pilation of these reports began in 1918, 
being a reduction of two pounds under 
the best previous record established in 
1928. 

A new low record in the conservation 
of fuel used in passenger service was 
also established by the railroads of this 
country in 1929, an average of 14.8 
pounds having been required to haul 
each passenger train car one mile, com- 
pared with 15.0 pounds in 1928. 

The railroads during the past year 
spent $325,688,010 for fuel for both road 
and yard switching service compared 
with $342,617,561 in 1928. The railroads 
in 1929 used 112,899,924 tons of coal. 
In 1928, the amount was 111,672,325 
tons. The railroads also consumed in 
1929, a total of 2,568,197,863 gallons of 
fuel oil compared with 2,441,530,432 gal- 
lons in 1928. 


Former U. M. W. Head Announces 
Candidacy for Congress 


Declaring that unemployment is the 
real problem of the American people to- 
day and that prohibition should be tabled 
until this situation is disposed of, 
Rinaldo Cappillini, former president of 
United Mine Workers of America, has 
announced his candidacy for Congress on 
this platform, to represent Luzern 
County, Pa. 


Coal Rates from Western Kentucky 
Held Not Unreasonable 


Complaints by the West Kentucky Coal 
Bureau, representing operators in west- 
ern Kentucky, that rates on bituminous 
coal, in carloads, from mines in west- 
ern Kentucky to northwest destinations 
are unreasonable and preferential to 
mines in Illinois and Indiana, were de- 
clared unfounded by an Interstate Com- 
merce Commission examiner, in a pro- 
posed decision. In recommending new 
rates, however, he showed that the re- 
lationship between rates from western 
Kentucky to Illinois, and the intrastate 
rates from mines in southern Illinois, 
were prejudicial to the latter. 

The examiner, however, held as un- 
reasonable certain carload rates from 
the mines of Western Kentucky on the 
Louisville and Nashville Railway to des- 
tinations in the northwest which, he said, 
are made by combination, and which ex- 
ceed by more than 35 cents per net ton 
the rates contemporaneously in effect 
from mines in southern Illinois on lines 
other than the Louisville and Nashville. 
These lines would be ordered to lower 
these rates not to exceed 35 cents per 
net ton. 


The complaint was filed January 7, 
1929, The Railroad Commission of Ken- 
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tucky and receivers of coal at Madison, 
Wis., supported the complaint and the 
Board of Railroad Commissioners of the 
state of South Dakota favored reduc- 
tions in the rates from western Kentucky 
to South Dakota and opposed increases 
in the rates thereto from Illinois and re- 
lated districts. Those intervening gen- 
erally or in active opposition to the com- 
plaint were the Illinois Commerce Com- 
mission, the Public Service Commission 
of Indiana, coal operators and associa- 
tions of such operators in Illinois, In- 
diana, Tennessee, Wyoming, Colorado, 
New Mexico, Missouri, Kansas, Arkan- 
sas, Oklahoma, and Western Pennsyl- 
vania, operators of coal docks at Lake 
Superior and west-bank Lake Michigan 
ports, and a consumer of coal at Granite 
City, Il. 


Tax Decisions 


In deciding the case of the Baton Coal 
Company, of Pittsburgh, the Board of 
Tax Appeals holds that amounts paid in 
the taxable years under lease of coal 
property which was to continue until 
the coal was exhausted, which time was 
estimated at from 10 to 12 years, may 
not be deducted in their entirety in the 
taxable years. 

“Where expenditures are in part a 
consideration for the use of rented 
premises for years other than the tax- 
able years,” says the opinion of the 
board, “the whole thereof can not prop- 
erly be considered ordinary and neces- 
sary expenses of carrying on the busi- 
ness during the taxable years, and only 
the part thereof properly attributable 
to the process of earning income during 
the taxable years may be deducted from 
gross income for those years. 

“Whether the amount paid in each of 
the taxable years was a bonus or ad- 
vance payment of rental, these pay- 
ments should not be deducted in their 
entirety in the taxable years.” 


The Court of Claims of the United 
States, in deciding the case of Swift & 
Co. vs. the United States, holds that a 
net loss incurred by a consolidated group 
of corporations in 1919 should have been 
deducted from a net income earned in 
1918. A consolidated group of corpora- 
tions, as such, is not a taxpayer, the 
court held, but a tax-computing unit, 
and where one member of the group 
dropped out in 1918 and another was 
added in 1919, such changes should not 
have prevented a net loss for 1919 being 
deducted from a net income for the pre- 
vious year. The rule for making an ad- 
justment on account of the substitution 
was set forth by the court. 


The Board of Tax Appeals has handed 
down a decision holding that amounts 


paid for services in preparing plans for 
a project which was not carried out are 
deductible as a loss in the year in which 
the project was abandoned. 


Standard and Vacuum Oil Mergers 

The Department of Justice has taken 
the first step to test the legality of the 
proposed merger of the Vacuum Oil Co. 
and the Standard Oil Co., of New York, 
by filing in the District Court at St. 
Louis a petition asking that the pro- 
posed merger be declared illegal. The 
papers filed recite the legal history of 
the old Standard Oil case which ended 
with a final decree in 1911, and the peti- 
tion is filed in that case. Both companies 
were defendants in the trust suit filed in 
the St. Louis Court in 1906 against the 
Standard Oil Company of New Jersey, 
and its subsidiary companies. The peti- 
tion asserts that by the terms of the de- 
cree in the original case the court ad- 
judged that these defendants with others 
had been engaged in a conspiracy in re- 
straint of trade. It quotes Section 6 of 
that decree which enjoined all of the 
defendants, including the Vacuum and 
the Standard Oil of New York, from en- 
tering into any similar combination in 
restraint of trade, and alleges that the 
proposed merger would constitute a 
violation of the express and literal terms 
of the decree. 


Sullivan County, W. Va., Mines to 
Reopen 


The mines of the Northern Anthracite 
Coal Company, at Murray, Sullivan 
County, W. Va., will be taken over and 
operated by the Anthracite Power and 
Utilities Corporation, it was announced 
March 4. The mines became idle last 
December 16 when the miners quit be- 
cause they failed to receive a month’s 
pay. 

The new holding company announced 
that it agreed to pay in installments the 
$10,000 due the men. The workings at 
one time employed 400 men and it was 
said that 150 of them will be back soon 
when operations start. The mines were 
the second largest producers in Sullivan 
County. 


Anthracite Shipments in February 


Shipments of anthracite for the month 
of February, 1930, as‘reported to the 


Anthracite Bureau of ‘Information, 
Philadelphia, amounted to 4,708,707 
gross tons. This is a decrease as com- 


pared with shipments during the preced- 
ing month of January, of 697,081 tons, 
and when compared with February, 1929, 
shows a decrease of 459,490 tons. 
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Mine Inspectors Institute 


The annual meeting of the Mine In- 
spectors Institute of America will be 
held this year at Columbus, Ohio, May 
12 to 14, according to an announcement 
from C. A. McDowell, secretary. Head- 
quarters will be at the Deshler-Wallick 
Hotel. 


Illinois Mining Institute 


The annual early summer meeting of 
the Illinois Mining Institute will be held 
aboard the S. S. Cape Girardeau, leav 
ing St. Louis on June 6 at 10 p.m. Fur- 
ther information may be obtained from 
B. E. Schonthal, secretary-treasurer of 
the organization, at 224 S. Michigan 
Avenue, Chicago. 


SOUTHERN B 
INDUSTRIAL oard of Governors 
CONFERENCE for the coming 


year are the fol- 
lowing: For Ala- 
bama, Clarence E. Abbott, vice presi- 
dent of the Tennessee Coal, Iron and 
Railroad Company, of Birmingham; 
Florida, J. L. Wilkes, president and gen- 
eral manager of the Jacksonville Termi- 
nal Company, of Jacksonville, Fla.; 
Georgia, R. F. Montsalvatge, industrial 
agent of the Seaboard Airline Railway, 
of Atlanta; Louisiana, E. W. Vennard, of 
the Southwest Gas and Electric Company, 
of Shreveport; Texas, Charles Baker, 
geologist of the Southern Pacific Rail- 
way, of Houston; Virginia, Col. LeRoy 
Hodges, president of the State Chamber 
of Commerce, of Richmond. These were 
reelected: For Arkansas, Judge J. H. 
Hand, of Yellville, Ark.; Kentucky, Capt. 
R. M. Watt, of the Kentucky Utilities 
Company, of Pineville, Ky.; Mississippi. 
James H. Skewes, editor of the Meridian 
Star, Meridian, Miss.; North Carolina, 
Col. J. W. Harrelson, of the Department 
of Conservation, Raleigh; South Carolina, 
W. W. Smoak, member of the House of 
Representatives; and Tennessee, Maj. 
Rutledge Smith, of the Tennessee Central 
Railroad, Nashville. 

Dr. Henry Mace Payne acted as toast- 
master and official radio announcer at the 
annual banquet held on Tuesday evening, 
March 11, at the Marion Hotel, and 
broadcast over Station KGHI. Addresses 
by Governor Graves on “The Voice of 
Alabama,” by Gov. Harvey Parnell on 
“The Voice of Arkansas,” and a talk on 
“Lift Up Thine Eyes Unto the Hills,” 
by Judge R. C. P. Thomas, were broad- 
cast in the order given. 

On Wednesday, March 12, delegates 
and their guests were taken on an ex- 
cursion to Hot Springs, the Niloak Pot- 
tery, and Bauxite Operations, and to Car- 
penter Dam, where a chicken dinner was 
served by the Arkansas Light and Power 
Company. 


(From page 424) 
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WITH THE MANUFACTURERS 


Gardner-Denver Has New 
Compressor 


The Gardner-Denver Co., of Quincy, 
Ill., is offering a new line of duplex two- 
stage-synchronous motor-driven air com- 
pressors to complete their standard line 
of belt and steam driven machines. 

The synchronous motor-driven com- 
pressor is of the duplex two-stage heavy 
duty type with the motor placed between 
the two main bearings and mounted di- 
rectly on the crank shaft. The main 
shaft is of solid steel forging, oil treated 
and annealed, which insures maximum 
strength. 


A new feature is the use of roller bear- 
ings for the main shaft. This is a dis- 
tinct advance in compressor design. The 
substitution of the true rolling motion 
for the sliding motion of the regular 
plain bearings reduces the friction to the 
lowest possible point. This elimination 
of friction keeps the main shaft, cranks 
and connecting rods in alignment and in- 
creases the life of the entire unit. 

The Gardner-Denver Co. manufactures 
machinery equipment for the oil, mining 
and general industrial field. Its other 
two plants are located in La Grange, Mo., 
and Denver, Colo. 


Du Pont Issues Booklet on Permis- 
sible Explosives 


A new and generously illustrated 
pamphlet on _ permissible explosives, 
which has been published by E. I. du 
Pont de Nemours & Company, com- 
presses into the space of 40 pages a 
great deal of valuable information con- 
cerning the characteristics of modern 
permissibles and the methods of using 
them to the best advantage. 

The book opens with an explanation 
of how a permissible explosive becomes 
a permissible, including a brief descrip- 
tion of the tests which such an explosive 
is required to pass at the United States 


Bureau of Mines. The next two se¢- 
tions deal with the data in the Bureau of 
Mines List of Permissible Explosives 
and the conditions laid down by the 
bureau for the use of permissibles, 
bringing out point by point the signifi- 
cance of these data and conditions as 
regards the practical application of per- 
missible explosives to the problems of 
coal mining. Next comes a description 
of each of the du Pont permissibles and 
the mining conditions to which it is par- 
ticularly adapted. This is followed by 
a statement of the general principles 
which should be followed in selecting a 
permissible explosive, and this, in turn, 
by chapters on the most efficient methods 
of mining coal with permissibles, the 
means of safeguarding electric firing in 
coal mines, the storage and handling 
of permissible explosives, and the ad- 
vantages of using permissibles. 

This book will be of interest to a wide 
range of men in the coal mining indus- 
try—including mine operators, purchas- 
ing agents, mine superintendents, fore- 
men, shot firers, safety engineers, coal 
inspectors and mine inspectors—because 
it presents in clear, concise and read- 
able form the up-to-date essential facts 
concerning permissible explosives in 
general, as well as du Pont permissibles 
in particular, and summarizes the ex- 
perience of a staff of practical mining 
men especially trained in blasting coal 
as to the methods of using permissibles 
which will yield both the best execution 
and the greatest measure of safety. 


Reduction Unit for Agitator Drives 


A smelting and refining company at 
Perth Amboy, N. J., is using a unique 
gear unit assembly to obtain the speed 
reduction required on its heavy duty 
agitator drives. Power from a 20-hp., 
1,150-r. p. m. motor is transmitted first 
through a Westinghouse-Nuttall Type 
SVR single reduction unit having a ratio 
of 7.9:1 and then through a Westing- 
house-Nuttall right-angle bevel gear unit 
having a ratio of 2 to 1. The slow speed 
shaft of the bevel gear extends through 
the bottom of the case as the complete 
drive is located on top of the agitator. 
The motor and SVR unit are mounted on 
a cast-iron bedplate which in turn is 
mounted with the other unit on a flat 
rolled steel plate, making a complete 
assembly. Flexible couplings connect 
the motor and units. 


Frequent Feeder Points are Provided 
By New Dual Suspension Hanger 


Savings in material and installation 
labor, as well as a more efficient current 
feed to the trolley wire are accomplished 
by the new Dual Feeder and Trolley Sus- 
pension, a recently developed product of 
the Ohio Brass Company, Mansfield, 
Ohio. 


Utilizing, as it does, a single suspen- 
sion point, it requires only one roof at- 
tachment and one insulated hanger to 
carry both trolley wire and feeder. The 
trolley wire is suspended from a clamp 
similar to the O-B Bull Dog, while any 
size feeder wire, from 6/0 to one million 
circular mills, is accommodated. 


Because of its continuous metal con- 
struction, a feeder connection is provided 
at each suspension point, reducing heat- 
ing of the trolley wire from overload, 
and providing the maximum current for 
locomotive operation. 

Trapping of the trolley pole in the 
event of a dewirement is eliminated 
through special design. 

Flecto Malleable Iron, hot dip galvan- 
ized, is used in this new device. 


Roberts and Schaefer Awarded Con- 
tracts for Coal Preparation Plants 


Roberts and Schaefer Company, engi- 
neers and contractors, of Chicago, have 
recently been awarded several new con- 
tracts for coal preparation and handling 
equipment and structures. Among these 
are the following: 


Ford Collieries Company, Curtisville, 
Pa. Four-track Marcus tipple of steel 
construction, with loading booms, rock 
disposal machinery, ete., for preparing 
four grades—lump, egg, nut and slack 
coal. Capacity 400 tons per hour. Work 
to be completed May 1, 1930. 

Winding Gulf Collieries Company, 
Winding Gulf, W. Va., No. 1 Mine. 
Menzies Hydro Separator and coal wash- 
ing equipment. Capacity 50 tons per 
hour, to clean stove and pea coal. 


Winding Gulf Collieries Company, 
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Winding Gulf, W. Va., No. 2 Mine. 
Menzies Hydro Separator and coal wash- 
ing equipment. Capacity 50 tons per 
hour, to clean stove and pea coal. 

Winding Gulf Collieries Company, 
Winding Gulf, W. Va., No. 4 Mine. 
Menzies Hydro Separator and coal wash- 
ing equipment. Capacity 50 tons per 
hour, to clean nut coal. 

Princeton Mining Company, Princeton, 
Ind. Five-track Marcus tipple of steel 
construction together with loading booms 
for preparing five grades—lump, egg, 
nut, pea and slack coal with Bradford 
breaker equipment for bone pickings and 
Menzies Hydro Separator for washing 
slack coal. Capacity 600 tons per hour. 
Work to be completed September 1, 1930. 


New Switching Equipment for Emer- 
gency Engine-Driven Generators 


The General Electric Company an- 
nounces a new development in automatic 
switching equipment for use when a-c. 
generators are direct connected to gaso- 
line engines used as an emergency power 
source. The equipment is mounted on 
standard size panels and may form part 
of a switchboard which also takes care 
of power distribution. Either single or 
double unit equipments are available. 

An automotive starting unit is pro- 
vided for the engine and is energized 
from a storage battery which is kept 
charged by means of a tungar rectifier 
connected to the a-c. source. Therefore 
when the indication is given of the fail- 
ure of the normal a-c. power supply the 
engine starts automatically and the gen- 
erator is then connected to supply emer- 
gency power. 

Upon return of power to the preferred 
source the ignition system of the engine 
is interrupted to shut down the unit and 
the preferred line breaker is reclosed, 
restoring normal operation. Standard 
protective features are also included. 


A recent installation included two 
automatically controlled gasoline en- 
gine-driven generators rated 50 kv-a., 


4,000 volts. These are used as an emer- 
gency power supply for connecting to a 
substation bus fed normally from an in- 
coming line. This bus feeds both a 
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power and a lighting feeder. On voltage 
failure of the incoming line one engine- 
driven set starts and is connected to the 
bus to carry the lighting load. The sec- 
ond set is started, synchronized and con- 
nected to the bus manually. Sufficient 
capacity is then available to supply the 
power feeder also. 

Upon return of power to the normal 
voltage source the main incoming line 
breaker is reclosed and both generator 
breakers open after a time delay. The 
engines are then shut down by de-ener- 
gizing their ignition circuits. They can 
be shut down manually by pulling the 
“open” buttons of the respective master 
elements of each unit. 

The control is so arranged that, in case 
of failure of the first set to respond to 
the starting indication within a given 
time the second unit will start auto- 
matically. If this occurs the first set is 
locked out and will require the manual 
resetting of a relay before it will again 
function automatically. A power source 
for the lighting feeder is therefore as- 
sured. The order in which the units 
start may be reversed if desired. A 
voltage regulator adjusted to hold bus 
voltage is automatically connected to 
whichever generator is started first. 

If overcurrent occurs on either of the 
generator lines the corresponding breaker 
will be tripped and locked out. It must 
be reclosed manually. 


The Harvard Award Presented to 
Westinghouse 


The Harvard Award, for the “general 
or institutional advertising campaign 
conspicuous for the excellence of its 
planning and execution,” established by 
Edward W. Bok, late philanthropist and 
publicist of Philadelphia, was presented 
to the Westinghouse Electric and Manu- 
facturing Company, the first given to a 
national institutional advertising cam- 
paign in newspapers since the founding 
of the event. 

The award, consisting of a certificate 
and a cash prize of $2,000, was made by 
Dean Wallace B. Donham, of the Har- 
vard Graduate School of Business Ad- 
ministration, to J. C. McQuiston, general 


Two automati- 

cally controlled gaso- 

line - driven generator 

sets, for use as an 

emergency power 
supply 
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advertising manager of the Westing 
house Company, and to A. L. Billingsley, 
president of Fuller & Smith, Cleveland, 
advertising agency of Westinghouse. 

The Westinghouse advertisements, ad 
judged to be the best of all institutional 
messages appearing last year, consisted 
of a series of 20 advertisements, nearly 
all of which were full newspaper page in 
size. These advertisements appeared in 
the leading newspapers of the United 
States and for the most part were in- 
cluded in rotogravure sections. 


Chicago Pneumatic Tool Company 
Opens Branch at Tulsa, Okla. 


Chicago Pneumatic Tool Company, 6 
East 44th Street, New York, announces 
the opening of a branch office at 327 
Phileade Building, Tulsa, Okla. Mr. 
George J. Lynch has been appointed dis- 
trict manager in charge of this office 
and the territory it serves. This office 
will handle all details of the sale and 
servicing of compressors, engines, pneu- 
matic tools, electric tools, vacuum pumps, 
condensers and rock drills. 


The Fuller Lehigh Company, Fuller- 
ton, Pa., announce a new publication cir- 
cular 902 on pulverizing mills. This 
new 4 page booklet tells in an interest- 
ing way the economic and mechanical 
advantages of Fuller Lehigh Mills, both 
of the air and of the screen separation 
type. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, Etc., RRQUIRED BY THE ACT oF 
CoNGRESS oF AuGuST 24, 1912, 


Of THE MINING CONGRESS JOURNAL, published 
monthly at Washington, D. C., for April 1 
1930. 

City of Washington, 

District of Columbia, ss: 

Before me, a notary public in and for the state 


and county aforesaid, personally appeared R. S 
Mowatt, who, having been duly sworn according 
to law, deposes and says that she is the assistant 
business manager of THE MINING CONGRESS JouUR- 
NAL, and that the following is, to the best of her 
knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid 
publication for the date shown in the above cap- 
tion, required by the Act of August 24, 1912, 
embodied in Section 411, Postal Laws and Regu- 
lations, printed on the reverse side of this form, 
to wit: 

1. That the names and addresses of the pub- 
lisher, editor, and business managers are: 

Name of publisher, The American Mining Con- 
gress; post-office address, Washington, D. C 

Editor, E. R. Coombes. 


2. That the owners are: The American Mining 
Congress—a corporation, not for profit. No stock- 
holders. President, Robt. E. Tally, Clarkdale. 
Ariz. First vice president, S. Livingston Mather. 
Cleveland, Ohio. Second vice president, J. F. Mc- 
Donald, Leadville, Colo. Third vice president. 
T. B. Davis, New York City. Secretary, J. F. 
Callbreath, Washington, D. C. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mortgages. 
or other securities are: None. 


R. S. Mowatt, 
Assistant Business Manager. 


Sworn to and subscribed before me thig 31st 
day of March, 1930. 


[SBAL] James C. MArgiorr. 
(My commission expires October 10, 1984.) 
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MAGMA 
COPPER 
COMPANY 


Producers of 


COPPER 


MINES— 


Located at Superior, Pinal County, Arizona 


PRESIDENT’S OFFICE — 
14 Wall Street, New York City 


- 
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Anaconda safeguards 
quality from mine to 
consumer — provides a 
nationwide service, 
prompt, dependable, 
complete. 
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HITENSO “BB” 
Trolley Wire 


—an Anaconda 


Development 


Where service conditions are severe .. . where traffic inter- 
ruptions are costly ... where the overhead wire is supported 
along the ceilings of subways or tunnels, the conductor 
must be strong enough to stand the stresses and strains of 
service for long periods without replacement. 


For such exacting conditions Anaconda developed Hitenso 
“BB”* trolley wire. This copper-cadmium alloy has a mini- 
mum conductance of 82% and a wearing life almost two 
and one-half times longer than hard drawn copper. Yet it 
can be handled as easily as copper and by the same methods. 


Investigate Anaconda Hitenso “BB” trolley wire. It has 
been thoroughly tested over a period of years and has made 
good in actual usage. We recommend it to the industry. Engi- 
neering data and complete information furnished promptly. 


*Trade-Mark Registered U.S. Patent Office. 


ANACONDA WIRE & CABLE COMPANY 


General Offices: 25 Broadway, New York 
Chicago Office: 111 West Washington Street 


Sales Offices in Principal Cities 
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COPPER 
Company 


25 Broad St. 
New York City 


WMiimes and Milling 
Piants 
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Nevada 

Consolidated 
<opper 
<ompany 


25 Broad St. 
Wew York City 


Wevada, Arizona 
Wew Mexico 
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Greene Cananea Copper Company 
25 BROADWAY NEW YORK 


William D. Thornton... President 
Vice President 
Wilhham Wraith... Vice President 
Joseph W. Allen......... Secretary and Treasurer 
Henry I. Carson...... Asst. Sec’y and Asst. Treas. 


MINES AND WORKS: 
The Cananea Consolidated Copper Company, S. A. 


Cananea, Sonora, Mexico 


Tindal Evans, President 


Clyde E. Weed, General Manager 


Inspiration Consolidated Copper 


Company 


25 BROADWAY NEW YORK 


William D. Thornton... President 
Wilhham Wraith... Vice President 
Joseph Secretary and Treasurer 
Henry I.Carson...... Asst Sec’y and Asst. Treas. 


MINES AND WORKS: 


Inspiration, Gila County, Arizona 


Thomas H. O'Brien 
General Manager 
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Prime Lake Copper 


Arsenical Lake Copper 
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UNITED VERDE 
EXTENSION 
MINING 


COMPANY 


rer 


MINES 


Clemenceau, Arizona 


PHELPS DODGE SALES CO. 


(Incorporated) 
40 Wall Street, New York 


COPPER | 
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Miami Copper Company 


61 Broadway 
NEW YORK 


Adolph Lewisohn, President 
Sam A. Lewisohn, Vice Pres. and Treas. 
E. H. Westlake, Vice President 


Herman Cook, Secretary 


Mine at MIAMI, ARIZONA 


F. W. MACLENNAN, General Manager 
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THE UNIVERSITY OF ARIZONIA 


COLLEGE OF MINES AND ENGINEERING 


offers courses leading to the Baccalaureate Degree in 


MINING ENGINEERING 


and the Advanced Degree of Master of Science majoring in 


Metallurgy Geology 
Mining Engineering Ore Dressing 


Students with acceptable professional engineering experience are 
admitted to special graduate courses leading to the degrees of 


ADMINISTRATIVE ENGINEER OF MINES 
ADMINISTRATIVE METALLURGICAL ENGINEER 


A few graduate fellowships in geology and metallurgy 
are available 


An exceptionally strong faculty, uncrowded classes, unsurpassed 
equipment, and a peculiarly favorable environment in the state pro- 
ducing more metals than any other in the Union, makes it possible 
for the University of Arizona to offer unique opportunities to students 
of geology, metallurgy, and mining engineering ; and the demand for 
graduates is considerably in excess of the supply. 


A summer field course in geology is conducted each year in the 
the Patagonia Mountains 


Address inquiries or requests for information to 


THE DEAN, COLLEGE OF MINES AND ENGINEERING 
University of Arizona, Tucson, Arizona 
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Equipment. 


TIPPLES 


EVERYTHING FOR 
COAL MINING 


AND PREPARATION 


HROUGHOUT the Coal Fields, 
wherever you go, you will find 
“United” Coal Mining and Preparation 


offers a complete line of Coal Min- 
ing and Preparation Equipment. Long 
Wall Face Conveyors, Mine Cars, 
Trucks and Wheels, Cages, Dumps, 
Screens, Feeders, Crushers, etc. De- 
tailed information on complete Tipples 
—furnished complete or erected if de- 
sired—or any component part for re- 
placement, will be given upon request. 


Your inquiries are solicited 
Catalog on request 


UNITED 


IRON WORKS INC. 


512 Ridge Arcade Building 
KANSAS CITY, MO. 


ee 
SERVICE= 


Not only as replacement 
or individual equipment—but as com- 
plete Tipples as well. 


“SUNITED” 


LEE MEASURE of WIRE- 
ROPE QUALITY IS THE 
SERVICE IT HAS RENDERED 


Which wire rope to use on 


your equipment—which 
brand will give the longest 
and most economical ser- 
vice—may be best deter- 
mined by past records of 
performance established 
under similar operating 
conditions. This and the 
reputation of the maker are 
of paramount importance. 


F OR over half a century American 
Wire Rope, made exclusively by the American Steel & 
Wire Company, has demonstrated its superiority—proved 
beyond question that its tough, flexible and abrasion- 
resistant nature is the best insurance against breakdowns 
and costly delays. 


Regardless of your particular problem, you will find 
an American Wire Rope exactly adapted to its econom- 
ical solution. Consult our nearest branch office or dis- 
tributor to get the right rope for your purpose. 


AMERICAR 


STEEL WIRE_COMPANY 


WIRE ROPE 


AMERICAN STEEL & WIRE COMPANY 


208 S. LaSalle St., Caicego "90 Church St., New York 


Other Sales Offices: Atlanta Baltimore Birmingham Been Buffalo 

Cincinnati Cleveland Dallas Denver Detroit ansas City Memphis 

Milwaukee Minneapolis-St. Paul Oklahoma City Pittsburgh 
Salt Lake City St. Louis Wilkes-Barre 


U. S. Steel Products Co.: San Francisco Los Angeles Portland Seattle Honolulu 
Ezport Distributors; United States Steel Products Co., 30 Church St., New York City 
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Ayer & Lorp Tir Co. 


Incorporated 
RAILWAY EXCHANGE 


CHICAGO 


Railroad Cross 
Ties — Timber 
Products — Lum- 
ber— Poles—Pil- 


ing—Fence Posts PLANTS 
Wood Treatments Carbondale, IIl., 
and Preservation Grenada, Miss., 


Louisville, Ky., 
North Little Rock, 
Ark., Montgomery, 
Ala.; Marine Ways 
Paducah, Ky. 


*““Creosote Oil Prevents Decay”’ 


Screens from 


coarsest to the 


finest materials- 


either wet or dry 


=| Catalogue sent 
upon request 


: The TYLER: COMPANY Cleveland Ohio. / 


Security Dealer Desires 
Attractive Stock Issue 
To Present Investors 


W. E. A. WHEELER COMPANY 


Established 1906 
90 Wall Street, New York City. 


The Connellsville Manufacturing and 
Mine Supply Company 
Connellsville, Pa. 


If you need any cost reducing 
mine equipment, write us 


The Cage, Hoist and Fan Builder 


1929 
YEARBOOK 


of 
Coal Mine 


Meehanization 


Have you a copy—have you seen 
this book of prime importance 
| to every purchaser of coal min- 
ing equipment? If not look for 
it at The American Mining Con- 
gress headquarters at Cincin- 
nati, or write for further infor- 
mation. 


THE AMERICAN MINING CONGRESS 
841 Munsey Bldg. Washington, D. C. 


| 


= 
é 
{ 
. 
ull 
r - 
| 
VOVEN WERE SCREEN . 
| 


April, 1930 THE MINING CONGRESS JOURNAL 61 


De Laval 


_Worm Gear 


educer for 
Baifficult 


drives 


HESE 50 to 1 ratio gears are transmitting 
5 h.p. each from 690 r.p.m. motors to 
36 in. apron feeders in a copper smelting plant. 


De Laval Turbine Co... Fenton.N. J 
2996 | 


WEBSTER 
CAR RETARDERS 


Save Lives, Time and Money 


PHILLIPS 


| MINE AND MILL SUPPLY 
COMPANY 


Pittsburgh, Pa. 
| 


One man controls the movement of the cars— 
inch by inch if necessary—eliminating breakage 
and assuring well loaded cars without spillage. 
The car trimmer controls the car from a position 
of safety, safe from the dangers of runaway cars, 
faulty brakes, slippery tracks, etc. 


Easy to Install 
Send for Car Retarder Circular 


We Design and Make 
Complete Tipple Equipment 


Phillips Steel Cars are fabricated over 
duplicating machines, and interchange- 
ability of replacing parts can always 


The Webster Mfg. Company | parts fit 
1856 N Kostner Ave. CHICAGO, ILL. 


Sole Manufacturers of 
Oldroyd Coal Cutters and Loaders Write for Prices 
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Car lowered — 5 eu. ft. gained | 


This car was lowered 1% inches to meet new conditions. 
All other outside measurement of the old cars were i 
retained. 5 cubic feet were gained by the new design. 
Other opportunities to save include wheel design, draw bar 
pull, fewer cars for given tonnage, etc. Consult our 
engineers about how you can reduce expenses. 


ENTERPRISE 


WHEEL & CAR CORPORATION {lower Haulage | 


Cost Higher Net 
Bristol, Va.-Tenn. Huntington, W. Va. ” 8 


suggestions. Send 
Birmingham, A. J. Bowron; Bluefield, F. G. Phillips; Denver, O. H. for it. 


Davidson; Hazard, Sterling Hardware Co.; Middlesboro, Rogan & 
Rogan Co. 


J e a 
a. Irvington Smelting and | 
MILLS | 
Giant Mill—equal to 100 Stamps. & Refining Works 
Little Giant Mill 36, Stamps | 
9400 Tbe. 10-H.P. $2500. Buyers, Smelters and Refiners of | 
Stamp Gold, Silver, Lead, Copper and Platinum 
Independence iain on. Ores, Sweeps and Bullion 
8.5 J 
DELP. engine 4x6 Rockbreaker, Manufacturers of Copper Sulphate 
er, etc. 
$635 
OVER 800 ELLIS MILLS IN USE IRVINGTON aie NEW J ERSEY 
. NEW YORK OFFICE—Charles Engelhard 
EEE ES VEE ES MEG. CO. i 
MAIL ADDRESS: SHOW ROOM: 
147 Prospect Ave. SAN FRANCISCO, CALIF. 565 Bryant St. 


GEORGE WATKIN EVANS 
CONSULTING COAL MINING ENGINEER 
SmitH Tower, SEATTLE, U.S. A. 


250 AVENUE, New YorRK 
Specialist in Examinations of Coal Properties, De- 
velopment and Operating Problems, Appraisals, Man- 
agement, Anthracite and Bitwminous Mines. United 


States and Canada. 
DEN VE R 


“Low Cost Per Ton Mile Haul” trackwork. Thirty-seven years 


is an accomplished fact in coal experience with western mining FRANCIS R. WADLEIGH ERNEST L. BAILEY 
and metal mines standardizing conditions. Write C. S. Card 

on Card cars, wheels, rollersand Iron Works Co., 2501 W. 16th WADLEIGH AND BAILEY 
sheaves, tipple equipment, and Ave., Denver for catalog “J”. 


CONSULTING MINING AND FUELS ENGINEERS 
4 One Broadway Southern Building 
N101 ' 4 New York, N. Y. Washington, D. C. 


DI AMOND CORE DRILLIN rel We Look Into the Earth 


CONTRACTORS By using Diamond Core Drills. a 
We make Borings for Coal, Clays and all Minerals. We prospect Coal and Mineral “ 


“ = Lands in any part of North or 
Up-to-date Equipment. Gasoline, Steam and Electric 4 ‘ 
Outfits. Ask us for ‘estimates. South rane 


Pennsylvania Drilling Co. 
MOTT CORE DRILLING COMPANY hy, Pittsburgh, Pa. 


2 
HUNTINGTON, W. VA. Drilling Contractors 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOF FMAN:BROS -DRILLING:-CO. 


PUNXSUTAWNRY, PA. 

DIAMOND CORE DRILLING 
CONTRACTORS 

YEARS EXPERIENCE. SATISPACTION GUARANTEED. Stock and Special Signs, Codes, Etc., for Mines 
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ROBINSON 
fans for service 


ROBINSON 
engineering for economy 


ROBINSON 
tubing blowers and 


man cooling fams spec- 
ially constructed for Metal Mines 


Write for your bulletins 


ROBINSON 


VENTILATING COMPANY 


ZELIENOPLE, PENNA. 


HOLMES 
Heavy Duty Cages 


Quality of 
Workmanship 
Unexcelled— 

Ask any 


operator 


Send for 
Bulletin 
No. 52 


Robt. Holmes & Bros.. Ine. 


DANVILLE, ILL. 
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PATRICK 
CARBON 


for Diamond Core Drilling 


BSOLUTE accuracy of 

zgrading—thorough de- 
pendability of service —these 
are the qualities in Patrick 
Carbon responsible for lower 
drilling costs. They have built 
the Patrick reputation for 
Reliability. 
These Patrick booklets are free upon 
request: “Patrick Carbon,” “How to 


Cut Carbon Costs,” “Diamond Core 
Drilling in Oil Field Practice.” 


For a representative, write or wire 


the Duluth Office. 
Specify Patrick Carbon 


R.S. 
Duluth, Minnesota, U.S.A. 


Cable Address, Exploring’ Duluth 


BETTER HEAD PROTECTION! 


.... A DURABLE, Molded Safety Helmet, Without 
Seams AND ABSOLUTELY WATERPROOF 


The result of two years 


M-S-A Safety Engineers 


The M-S-A PROTECTIVE HAT 


Prevents Head Injuries from Falling Materials 


Miners, quarrymen, firemen, construction men and industrial workmen welcome 
THe M-S-A Protective HAT .... durable, light, well ventilated and 
sturdy .... strong enough to withstand severe blows .... made of a 
non-conducting material without exposed metal parts .... 
waterproof and acid resisting .... the sweatproof head- 
band is padded .... IT IS COMFORTABLE TO WEAR 


MANUFACTURED IN STANDARD HAT SIZES 
WRITE FOR PARTICULARS 


Afine Safety Appliances Co. 
Braddock, Thomas and Meade, Pittsburgh. Pa 


WESTERN HEADQUARTERS: 
318 East 3rd St., Los Angeles, Calif., and 71 Columbia St., Seattle, Wash. 


“EVERYTHING FOR MINE AND INDUSTRIAL SAFETY” 


t= 
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ORSE FLEXIB 
COUPLINGS . 


Remarkable for their Flex1- 


bility, Simplicity, ease 


Uncoupling and Saf ety. 


Absorb Starting Shocks 

Dampen Vibration Bumps and 
Rattles bines maximum flexibility with long 

Reduce Wear on Bearings life and enduring service. 

Compensate for Minor Mis- 
alignments 

Take Care of End Play 

Lower Maintenance and Replace- 
ment Costs 

Promote Long Continued, Trouble- 
free Operation 


NEW BOOK 


Bulletin No. 37 


Send for this new Morse Flexible Cou- 
pling Bulletin. It contains considerable 
worthwhile information which will be 
of value to you in reducing wear and 
tear on bearings and equipment. Write 
or mail the coupon below for your copy. 


Morse Flexible Coupling connecting 90 H. P. 
A Part of MORSE motor to :alendar through speed reducer 
Power Transmission _Be sure to visit the Morse Chain Co. ex- 
Engineering Service hibit at the American Mining Congress, Cin- 


cinnati, May 5 to May 9. Efficient power 
The Morse Flexible Coupling has been transmission units will be on display. 
perfected as a part of the wide and ef- 
ficient Morse Power Transmission En- 
gineering Service. Morse Engineers, MAIL THIS COUPON 
located in principal cities, are ready to | MORSE CHAIN CO., Ithaca, New York 
apply their experience in power trans- Gentlemen: Please send me a copy of your new 
mission to your coupling problems, as | Flexible Coupling Bulletin No. 37. 
they have for years assisted and advised Name 
on chain drive equipment .and other | Address 
power transmission problems. (Call in a | City . State 
Morse Engineer. 


M. C, J. 4-30. 


MORSE CHAIN COMPANY, ITHACA, NEW YORK 


BRANCHES IN PRINCIPAL CITIES 


| 


